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\0 . ABSTRACT 
O ^ 

fH \ We report the results of a submillimetre continuum emission survey targeted to- 

ward 78 star formation regions, 72 of which are devoid of methanol mase r and UC 
I ' Hii re gions, identified in the SEST/SIMBA millimetre contimmm survey ofl Hill et alJ 

O \ l)2005j) . At least 45 per cent of the latter sources, dubbed 'mm-only', detected in this 

" ■ survey are also devoid of mid infrared MSX emission. The 450 and 850/im contin- 

uum emission was mapped using the Submillimetre Common User Bolometer Array 
(SCUBA) instrument on the James Clerk Maxwell Telescope (JCMT). Emission is 
detected toward 97 per cent of the 78 sources targeted as well as towards 28 other 
SIMBA sources lying in the SCUBA fields. 

In total, we have identified 212 cores in this submillimetre survey, including 106 
' previously known from the SIMBA survey. Of the remaining 106 sources, 53 result 

from resolving a SIMBA source into multiple submillimetre components, whilst the 
other 53 sources are submillimetre cores, not seen in SIMBA. Additionally, we have 
identified two further mm-only sources in the SIMBA images. Of the total 405 sources 
identified in the SIMBA survey, 255 are only seen at millimetre wavelengths. 

We concatenate the results f rom four (sub)millimetre contin uum surveys of mas- 
sive star formation (Wals h et all l2003: HiU ct al. 2005: Thompso n et al.ll2006l, as w ell 
as this work), together with the Galactic Plane map of Pie rce-Price et al m 
order to determine the dust grain emissivity index (3 for each of the sources in the 
SIMBA source list. We examine the value of (3 with respect to temperature, as well as 
for the source classes identified in the SIMBA survey, for variation of this index. Our 
results indicate that (3 is typically 2, which is consistent with previous determinations 
in the literature, but for a considerably larger sample than previous work. 
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1 INTRODUCTION 
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Massive star formation tends to occur associated or co- 
incident with methanol maser sites and/or UC Hii re- 
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gions llBatrla et alJll987l: ICaswell et alJll995t IWalsh et alJ 
19971: iMinier. Conwav fc BoothI I2OOII: iBeuther et al.l 1 2002 



Faundcz ct al.' "2004; I Williams. Fuller fc Sridharanl ^ 
Thom pson ct al. 2006., and references within each). A re- 
cent SIMBA millimetre continuum emissi on study t oward 
these typical star formation identifiers bv lHill et alJ |)200!tI 
hereafter Paper I), revealed evidence of bright, massive cores 
which were devoid of methanol maser and/or radio contin- 
uum emission. These sources, detected solely from their mil- 
limetre continuum emission, were dubbed 'mm-only' cores. 
Preliminary analysis revealed these mm-only sources to be 
smaller and less massive, on average, than those sources dis- 
playing evidence of methanol maser and/or radio continuum 
emission, although they have similar total mass ranges. It is 
not yet clear which of the mm-only cores will form massive 
stars, although even the least massive of the mm-only cores 
in the sample have sufficient mass to support stars in excess 
of IOM0 forming. It is therefore almost certain that at least 
some of these mm-only cores will produce massive clusters. 

In this paper we present the JCMT/SCUBA submil- 
limetre continuum observations of mm-only cores detected 
in the SEST/SIMBA survey (Paper I). The primary aim of 
this submillimetre survey was to obtain data to complement 
that of SIMBA, in order to examine the nature of these 
mm-only cores, and to determine if they are associated with 
cold, deeply embedded emission. The SIMBA and SCUBA 
data combined will also allow examination of the dust grain 
emissivity index (3 as explored in the following paragraphs. 

The combination of the 1.2 mm, 850/im and 450/.im 
data places important constraints on the grain properties 
of the source, in terms of the opacity and the types of 
grains that comprise the central star-forming complex. If 
the dust properties are constrained, then, through spec- 
tral energy distribution (SED) fitting, estimates of the 
dust temperature, bolqmctric luminosity and the dust mass 
can be obtained l(Lisl I200(tI) . Constraining the dust prop- 
erties also allows inference of th e star formation efficiency 
jHoare. Roche fc Glencrosslll99J) . In the absence of data at 
the peak of the SED curve ('~100/im), the 450^m data is 
particularly important in constraining SED fits. 

A ccurate dust temp eratures (Td) are difficult to esti- 
mate jDunne et al.ll2000t) . Dust radiates as a greybody - a 
modified Planck function with an extra emissivity term (Q 
oc v^), where 13 is the dust grain emissivity exponent. The 
dust emissivity exponent is determined from the ratio of 
the submillimetre and millimetre observations. For a known 
value of 13. thes e ratios are a sensitive function of temper- 
ature iLij|200ol) . (Sub)millimetre observations provide the 
most direct means for estimating the mass of the circum- 
stellar or interstellar dust, since at these w avelengths, eve n 
the most massive clouds are optically thin llEmersonlll98dl . 
Since protostellar cores get warmer as they evolve, this flux 
ratio also provides a diagnostic of the evolutionary stage of 
the core iLis>l2000D . 

Knowledge of the emissivity index improves estimates of 
the dust opacity which in turn bears heavily on the determi- 
nation of dust mass from from measurement of the emission 
intensities. To obtain the mass, (3 must be known, or assump- 
tions about this exponent and the dust temperature need to 
be made. The dust grain emissivity index indicates the type 
of grain in the star forming core, as well as constraining the 
slope of spectral energy distribution (SED) fits. 



Typical values of (3 range between 1 and 2, with 
Kramers-Kronig theorem con straining the lower limit at 1 
iJacksorll962l : lEmersorll 98^. There is however, a wealth of 
observations as well as lab oratory measurements for highe r 
values of 13 than 2 (c.f. IColdsmith. Bergin fc £13 Il997ll . 
which suggests that the upper limit of this exponent is de- 
pendent on the environment, which in turn dictates the type 
of grains that can form. 

There are few large scale observational surveys of 
P as per this one, instead many prefer to assume a 
value of P in calculatin g the dust mass or SED fit- 
ting when P is unknown 1 Dimn^^L|j2000j_ James et alJ 
120021: iKramer et all l2003l: iBianchi et al.l 120031) . Generally 



a value of 2 is assumed, indicative of graphitic grains 
iMennella. Colangeli fc Bussolettilll^95^ . A review of work 
involving the dust grain emissivity exponent P is included 
in the paper of Goldsmith ct al. ( 1997), as well as in Section 
I6.3l here. 

In this paper, we present the observations and analysis 
of the submillimetre (450 fc 850/jm) SCUBA continuum sur- 
vey obtained on the JCMT for mm-only sources reported in 
Paper I. The dust grain emissivity index P is determined us- 
ing the millimetre (1.2 mm) data obtained from the SIMBA 
survey and the submil limetre data reported here, as well as 
existing SCUBA data JPierce-Price et al.ll200'ol: IWalsh et"all 



120031: iThompson et al.ll2006D for the methanol maser and 
UC Hii sources reported in Paper I. We examine the value 
of P with respect to temperature and source class type, and 
present the results of this analysis here (Section |SJ|. The 
results from the analysis of P will also constrain the dust 
properties (as described above) for spectral energy distribu- 
tion analysis, to be presented in a forthcoming paper (Paper 
III) . The primary aim of this paper is to present the results 
of the SCUBA submillimetre continuum survey toward the 
mm-only cores of Paper I, and to examine the dust grain 
emissivity exponent for a much larger sample of sources than 
has previously been considered. 



2 OBSERVATIONS AND DATA REDUCTION 
2.1 The Sample 

In Paper I we reported observations of a 1.2 mm SIMBA con- 
tinuum emission survey conducted on the SEST, toward star 
forming complexes harbouring a methanol maser and/or an 
UC Hii region. The SIMBA source list was predominantly 
drawn fro m the existing SCUBA surveys of BValsh ct alJ 
(2003) and lThompson et alj i2006l) . which were themselves 
originally targeted toward methanol masers and UC Hii re- 
gions respectively. 

As a result of the large map sizes (240 x 480 arcsec^) 
offered by the SEST, the SIMBA survey revealed numer- 
ous other cores quite clearly differentiated and offset from 
the targeted maser and radio sources. The SIMBA survey 
(Paper I) revealed 404 sources, of which ~ 63 per cent were 
previously unknown. These 'mm-only' cores are devoid of 
methanol maser and radio continuum sources, and at least 
45 per cent are also without mid infrared MSX emission. 

The aim of this SCUBA survey was to obtain the com- 
plementary submillimetre continuum data for the mm-only 
cores detected in Paper I. 
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Due to declination limits and time constraints, it 
was not possible to obtain complementary submillimetre 
SCUBA data for all of the 255 mm-only cores in the SIMBA 
sample of Paper I. 

2.2 Submillimetre Observations (450 & 850/im) 

The submillimetre continuum observations were undertaken 
on the 15 m James Clerk Maxwell Telescope (JCMT), 
using the Submillimetre Common User Bolometer Array 
(SCUBA) during two separate observing periods in 2003 
August /Septe mber as well as in 2 005 May. 

SCUBA ijHolland et al.lll99tj ) is a submillimetre con- 
tinuum array receiver with two hexagonal bolometer arrays, 
covering a field of view of 2.3 arcmin in diameter. The 'long- 
wave' array which operates at 850^m, is comprised of 37 pix- 
els, whilst the 'short-wave' array has 91 pixels and operates 
at 450/im. A dichroic beamsplitter allows these two arrays 
to be used simultaneously, and diffraction-limited resolution 
of each of the bolometers results in a resolution of 8 arscec 
at 450/im, and 15 arcsec at 850/im. 

Observations w ere taken in jigglemap mode (see 
iHolland et ail Il999^ . The hexagonal arrangement of the 
bolometers means that the sky is instantaneously under- 
sampled. In jigglemap mode, the secondary mirror is moved 
in a 64-point jiggle pattern with 3 arcsec sampling, which 
essentially fills the gaps between the bolometers and is thus 
required to fully sample each of the arrays. Using the SIMBA 
maps from Paper I, we were, in most instances, able to 
set appropriate chop throws to avoid chopping onto nearby 
emission. Chop throws were typically 140 arcsec in azimuth. 

The initial SCUBA allocation of 10 hours was queue 
scheduled, and consequently spanned a period of 5 nights 
over the period 2003 August-September. During this pe- 
riod 24 regions were mapped simultaneously at 450 and 
850/im. Skydips were performed every 1-2 hours in order 
to correct for the atmospheric opacity. Opacities fluctuated 
on a nightly basis, with values typical of SCUBA grade 
three weather (r225 ghz = 0.08 - 0.12) for this period. Maps 
of Uranus were taken for flux calibration purposes. Opaci- 
ties as well as the calibration factor for each of the nights 
of this period are listed in Table Q Typical map integration 
times were 10 minutes on source. The average l-cr rms noise 
in the maps for this period is 3.7 Jy at 450^m and 0.2 Jy at 
850Atm. 

The main SCUBA observations were conducted dur- 
ing three second-half nights in 2005 May (5th-7th inclu- 
sive). During this period, observations spanned a total of 
16 hours, allowing 54 regions to be mapped simultaneously 
at 450 and 850/im. In order to accurately monitor the sky 
conditions, skydips were performed on an hourly basis, as 
were pointings. Sky opacities for this period are typical of 
SCUBA grade two weather (r225 GHz =0.05-0.08). Maps of 
16293-2422 were used to calibrate the data from the flrst 
two nights and CRL 2688 on the final night. Typical map 
integration times for this period were 10 minutes per source, 
resulting in an average residual noise for this period of 0.5 Jy 
at 450/im and 0.1 Jy at 850/im. 

Opacities for each night of observation over these two 
periods are listed in Table as well as the Flux Conversion 
Factor (FCF) determined from the images and the error 
beam correction (Beam Corr.). 



2.3 Data Reduction and Analysis 

The data were reduced and analysed using the stan- 
dard SCUBA User Redu ction Facility (SURF) package 
Jjenness fc Lightfootll9'9i l. in conjunction with the Starlink 
image analysis packages KAPPA and GAIA. The data re- 
duction procedure is as desc ribed in the SURF users manual 
Jjenness fc Lightfooljl20o3) . In short, the data are subject 
to nod compensation, fiatfielding, extinction correction, flag- 
ging, sky noise removal, bolometer weighting and despiking, 
prior to map creation. Noisy bolometers, which are evident 
in Figure as 'holes' in the maps, were removed during this 
procedure. 

Flux calibration was performed according to the night 
that the data were taken. The 2003 data were calibrated 
using Uranus, whilst the 2005 data were calibrated using 
the secondary calibrators 16293-2422 and CRL 2688, as the 
primary calibrator for this period. Mars, was resolved. The 
Starlink program FLUXES was used to obtain the expected 
flux for Uranus during the observation period. The flux 
of the secondary calibrator 16293-2422 was assumed to be 
62.7 and 15.1 Jy/beam at 450 and 850/im respectively, 
whilst CRL 2688 was assumed to have a flux of 22.0 and 
5.9 Jy/beam at 450 and 850/im respectively^. 

The flux calibration procedure was similar for both pe- 
riods of observation for both the 450 and 850fim data. Flux 
conversion factors (FCFs) were determined from the ratio 
of the expected flux to the measured peak of the calibra- 
tor. Each map was then calibrated in Jy/beam by applying 
the appropriate FCF (see Table 0. The calibrated map was 
then converted to FITS file format. The resultant fiux of the 
calibrator after application of the FCF was then compared 
to the known flux of the calibrator in order to determine the 
error beam correction, which is also listed in Tabled 

The flux density of each source was determined using 
the Starlink package GAIA by applying an aperture around 
the source and at various points in the image considered 
to be the background. The flux inside each of the apertures 
was then measured and the background subtracted. Contour 
levels of 10 per cent of the peak flux were overlaid on the 
sources in order to maintain source size consistency. 



2.4 Millimetre Observations (1.2 mm) 

The millimetre continuum observations were undertaken on 
the 15m Swedish ESO Submillimetre Telescope (SEST), us- 
ing the SEST IMaging Bolometer Array (SIMBA) during 
three observing periods spanning 2001 October to 2002 Oc- 
tober. SIMBA is a 37-channel hexagonal bolometer array 
with a central operating frequency of 250 GHz (1.2 mm), and 
a half power beam width of 24 arcsec for a single element 
with separation on the sky of 44 arcsec. Observations were 
taken using a fixed secondary mirror in a fast mapping mode, 
with typical integration times of 15min on source. The ob- 
servational, calibration and data reduction procedures are 
as described in Paper I. 



^ Fluxes were taken from the 

JCMT SCUBA documentation pages 

|http: / /www.jach.hawaii.edu/JCMT/continuum/calibration/sens/secondary_2004.h 
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Table 1. Summary of the opacities, flux calibration factors (FCF), and the correction for the contribution of the error beam (Beam 
Corr.) for each night of the SCUBA observations. Note that a * denotes observations for which a suitable calibrator was not observed, 
and consequently the data can not be calibrated. 
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FCF 


Beam 


FCF 


Beam 


dd mm yy 


Sources 


''"225 GHz 


mjy cnt~^ 


Corr. 


mJy cnt~^ 


Corr. 




Obs 




beam~^ 




beam~^ 




02 Aug 03 


2 


0.09-0.13 


287.9 


1.50 


221.5 


1.18 


04 Aug 03 


2 


0.08 


253.7 


1.82 


248.5 


1.23 


24 Aug 03 


8 


0.09 


192.8 


1.48 


243.0 


1.13 


17 Sep 03 


4 


0.08 


290.1 


1.51 


244.3 


1.13 


20 Sep 03 


8 


0.08 


-*- 




318.9 


1.13 


05 May 05 


24 


0.06-0.07 


443.0 


1.38 


249.6 


1.18 


06 May 05 


22 


0.06 


287.9 


1.51 


227.7 


1.45 


07 May 05 


8 


0.05-0.07 


317.2 


1.12 


256.0 


1.07 



3 RESULTS 
3.1 SCUBA 

This SCUBA survey at 450 and 850/im targeted a total of 
78 sources from the SIMBA millimetre continuum survey 
(Paper I) over the two observing periods in 2003 and 2005. 
72 of the sources targeted are mm-only sources devoid of 
methanol maser and radio continuum emission, whilst the 
other 6 display evidence of methanol maser and/or radio 
continuum emission. The images of these regions, as well 
as the flux density, for each of the sources detected in this 
survey are reported here. A summary of the results from this 
survey is given in Table |21 

In total, 212 sources are detected in this SCUBA survey, 
of which 106 were known from the SIMBA survey (where 78 
were targeted, and the other 28 sources fell within the flelds 
of the SCUBA maps but were not directly targeted here). 
The remaining 106 sources reported in Table |H] are submil- 
limetre cores of two distinct categories. The first category 
of 53 sources (50 per cent) arises as a result of the different 
resolutions offered by the SIMBA and SCUBA instruments, 
and are consequently the product of resolving known SIMBA 
cores into multiple components. This is discussed further in 
Section 

The second category of submillimetre source (53) are 
devoid of a known SIMBA millimetre continuum source. 24 
of these sources fall within the extended emission of a nearby 
SIMBA source, with the majority located at the edge of this 
emission. The remaining 29 submillimetre sources are weak 
sources, some of which are found within extended SIMBA 
emission, others of which lie close to a bright millimetre 
SIMBA source. Poor sky subtraction around these strong 
SIMBA sources, means that often faint millimetre emission 
which would be coincident with these submillimetre sources 
is not seen in the SIMBA maps. These faint submillimetre 
sources are also often at the detection threshold of SIMBA 
and consequently we do not see millimetre emission associ- 
ated with them. 

Each of these categories of submillimetre source are de- 
picted in column 10 of Table |3 with an 'R' in this column 
indicating those submillimetre cores which resolve a known 
SIMBA core, an 'N' indicating no SIMBA emission asso- 
ciated with the submillimetre core, and an 'E' indicating 



those submillimetre cores which fall within the extended 
emission of a SIMBA core, but have no direct correlation 
with a SIMBA source themselves. 

Of the 78 sources targeted in this survey, all but three 
reveal a SCUBA core at both 450 and 850^m corresponding 
to the millimetre continuum emission detected by SIMBA. 
The map of G 29.969-0.003 displays no evidence of a submil- 
limetre core at the targeted position as a result of chopping 
nearby emission, which creates negative bowls of emission at 
the centre of the image. The remaining two maps, G 49. 459- 
0.317 and G 49.508-0.409, are devoid of emission at the posi- 
tion of the SIMBA core, but display emission at other points 
in the image. These two images are weak SIMBA sources at 
0.3 and 0.4 Jy respectively, although that should not entirely 
explain the lack of emission at the targeted position for the 
following reasons. First, sources of comparable 1.2 mm flux 
and distance are detected by SCUBA in this survey (e.g. 
G 29.193-0.073), the submillimetre fluxes are typically of or- 
der 3 times brighter than SIMBA at 850/im, and 30 times 
brighter than SIMBA at 450/im'^ , and lastly, emission is de- 
tected in these fields, although not at the targeted position. 
These two non-detections are not a consequence of point- 
ing/positional error. 

Chopping into emission from a nearby submillimetre 
source results in negative 'bowls' of emission in the SCUBA 
images (e.g. G 29.969-0.003, G 49.528-0.348). Also evident 
in the images (cf. Fig. are 'holes', which are indicative 
of bad/noisy bolometers during the jigglemap scans, which 
were removed during the data reduction procedure. The 
submillimetre emission of sources found near to these bad 
bolometers is likely to be undersampled, and consequently 
the flux values reported for the sources in Table 01 are likely 
a lower limit. These sources are denoted by a * in columns 
6 or 8 of Table 01 

The resultant map of G 49.528-0.348 has a negative 
bowl of emission near to the centre of the image, coincident 
with the source targeted, and as such a flux density is not 
measured for this source. Unfortunately during the night of 
September 20, 2003 (fallback observations), no suitable cal- 

^ As determine d through com pari son of t he SCUBA fluxes re- 
ported by Wals^^Oliool) and [Thompson ct al. (200^ and 
the corresponding millimetre flux reported in Paper I. 
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Total Number Description 

78 SIMBA targeted = 72 mm-only sources + 6 with methanol mascr sites and/or UC Hll regions. 

212 SCUBA observed = 106 ->78 targeted + 28 others in SIMBA survey within the maps, but not directly targeted. 

+ 106 -> 53 resolve known SIMBA sources into multiple components + 29 no SIMBA emission + 
24 not directly associated with SIMBA but found within extended emission of a SIMBA core. 



ibrator was observed at 450/im, leaving these data for this 
period uncalibrated. 

The SCUBA maps also reveal two types of source lo- 
cated at the edge of the images. Sources denoted by a 
in Table |3 are situated close to the edge of the map, but 
far enough away, that their morphology suggests that the 
source has been reasonably sampled. However, due to the 
small map sizes offered by SCUBA, it is possible that emis- 
sion extends off the side of the map. Consequently, the size 
of the source would be underestimated and the flux under- 
sampled, with flux values reported in Table |3 a lower limit 
to the actual value. Sources situated too close to the edge 
of the map, including sources which extend off the map are 
denoted by a in Table |21 Due to uncertain source sizes, 
the flux value reported here is a lower limit. For those cores 
for which it appears that the majority of the core extends 
of the map, a flux is not estimated. 



3.2 SCUBA Galactic Plane Map 

iPierce-Price et all i2000fl undertook a large scale submil- 
limetre continuum map of the Galactic centre region at 
450 and 850/im using the SCUBA instrument on the 
JCMT. The map size is approximately 2.8° x 0.5°, or 
400 X 75 pc at an assumed distance of 8.5 kpc. The ob- 
se rvation and data reducti on procedure are as described 
in iPierce-Price et a L| l|200(] [) . The m ap was made in scan- 
map mode Csee lHolland et allll999l) and was calibrated us- 
ing Uranus and Mars. 

We have examined the calibrated map (Jy/pixel) for 
SIMBA sources in order to obtain their equivalent submil- 
limetre fluxes. The flux density of each source in this map 
was determined using the KARMA/KVIS package, by defin- 
ing a box aperture around the source and at various points in 
the image considered to be the background. The flux inside 
each of the apertures was then measured and the latter was 
subtracted from the former. Due to an artefact in the map, it 
was not possible to determine the flux for sources spanning 
the artefact, such as G 1.13-0.11 and nearby sources. The 
peak fluxes of sources appearing in this map were deter- 
mined according to the peak pixel value of the source, with 
3 arcsec pixels, assuming a beam size of 8 and 15 arcsec for 
the 450 and 850/^m maps respectively. 

SIMBA sources for which the submill imetre flux was de- 
termin ed using the Galactic Plane map of lPierce-Price et alJ 
J2000h are denoted by 'GPM' in column 5 of Table 01 



3.3 SCUBA in the context of the SIMBA survey 

The impetus of the SIMBA 1.2 mm continuum survey on 
the SEST (Paper I) is of particular importance to this 
SCUBA submillimetre continuum survey. The SIMBA sur- 
vey was targeted toward 131 regions exhibiting signs of mas- 
sive star formation manifest in the form of methanol maser 
and/or radio continuum emission. The SIMBA source list 
was pr edominantly drawn fro m the existing SCUBA sur- 
veys of IWalsh et"al] l|2003) and lThompson et al.l ^2006^ (as 
described in Paper I), which were respectively targeted to- 
ward methanol masers and UC Hii regions. Consequently, a 
moderate sample of the SIMBA source list reported in Pa- 
per I had existing, complementary submillimetre contirmum 
data prior to the undertaking of the SIMBA survey. 

The SIMBA source list is comprised of four distinct mil- 
limetre continuum classes. Class M sources have an associ- 
ated methanol maser source, class R have an associated ra- 
dio continuum source, whilst class MR have both a methanol 
maser and radio continuum source. The fourth class (MM) 
is comprised of sources previously unknown and devoid of 
star formation tracers such as a methanol maser and/or a 
radio continuum source, identified solely from their millime- 
tre continuum emission in the SIMBA survey. Analysis, in 
Paper I, revealed these mm-only cores to have masses that 
support stars in excess of IOM0 forming, although it is not 
yet clear which of the mm-only cores will form massive clus- 
ters. The aim of this SCUBA survey was to obtain the com- 
plementary submillimetre data for these mm-only cores. 

Examination of the SIMBA images for correlations with 
the SCUBA data of this survey, as presented in Table |3 re- 
vealed evidence of two extra SIMBA sources which were not 
previously noted in Table 5 of Paper I. These two sources 
(G 8.111-1-0.257 and G 5.962-1.128) are mm-only sources, 
that is, they are devoid of methanol maser and radio contin- 
uum emission. These two sources are denoted by an asterisk 
in column 3 of Table |1] Examination of the images from 
the two data sets also revealed two SIMBA sources from 
Paper I, which were observed on two separate occasions, 
to be the same source (G 22.35-1-0.06 and G 22.36-I-0.07B). 
The peak of the SIMBA emission corresponds to that of 
G 22.36+0.07B and as such this is assumed to be the dom- 
inant source, with a flux of 2.5 Jy. Coincidentally, the map 
of G 22.36-f 0.07B is also subject to less noise than that 
of G 22.35-f0.06. These results bring the total number of 
sources in the SIMBA survey of Paper I, to 405, and the 
total number of mm-only cores to 255. 

The combinatio n of t he four SCUB A sur - 
veys - IWalsh et alJ ll2003D . iThompson et alJ j200eD . 
|Pierce-IMc^^an ~ il200(]f) as well as this one, samples a 
reasonable portion of the SIMBA source list of 403 reported 
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in Paper I, plus the 2 new cores detected here. 113 of 
the 405 sources (28 per cent) in the SIMBA source list 
are below the declination limits of the JCMT, and thus 
it is not currently possible to obtain the complementary 
submillimetre data for these sources. 

Of the 292 sources in the SIMBA source list obtain- 
able with the JCMT, and hence submillimetre wavelengths, 
we have complementary submillimetre data at both 450 and 
850/^m for 154 of these in total (i.e. 53 per cent). For 17 other 
SIMBA sources, we have 850^m data to complement the 
1.2 mm emission obtained with SIMBA, however the 450/im 
flux could not be determined for these sources from the var- 
ious SCUBA surveys discussed here. The 154 sources from 
the SIMBA source list that have complementary submillime- 
tre data have been reproduced here in Table |1] with their 
millimetre fluxes (from Paper I) and corresponding fluxes 
from the combined SCUBA surveys. 

In a few instances the sources re ported in Table E ) have 
also been observ e d in t he surveys of I Walsh etai] 12003) or 
[Thompson et all l2006l) . For those sources in this survey for 
which an ambiguity in flux exists, i.e. those sources located 
near to th e edge off the map or near a nois y bolometer, the 
flux of the lWalsh et al.l or lThompson et al.l surveys has been 
adopted for analysis purposes. The survey from which the 
SCUBA data is drawn is indicated in column 9 of Table |1] 



4 DETERMINING THE DUST EMISSIVITY 
EXPONENT - p 

Using the millimetre and submillimetre continuum data col- 
lated from the SIMBA and SCUBA surveys, and assuming 
that the 1.2 mm continuum emission detected toward these 
regions of massive star formation is from optically thin dust, 
then the following relation can be used to determine the dust 
grain emissivity index: 



(1) 



where F^j is the flux density of the source, fie is the source 
solid angle, is the Planck function for a temperature 
Tdust, and is the emissivity and is equivalent to (l-e"^"). 

For optically thin regions, approximates to where 
Ti, is given by to{u/uo)^ . Substituting this into equation^ 
then gives: 



-T()(i^/fo) 



/3 



(2) 



where tq is the optical depth at which the material becomes 
optically thin (i.e., tq ~ 1), v is the frequency of observation, 
fo is the critical frequency at which the material becomes 
optically thin, and P is the dust grain emissivity exponent. 

If we collate the constants in equation |5| into 'A', then 
Equation |5| becomes 

p ^ ^ f3^ 

where A =2hcf2c-^o''"o- 

Using the relation described in Equation l^the value of 
the dust grain emissivity index {(3) can be determined for 
specific cores in the SIMBA source list. 

(Sub)millimetre wavelengths provide a useful diagnos- 
tic tool for probing the kinematics of these sources, and in 



particular the dust grain emissivity index (/3). The SIMBA 
and SCUBA data combined provides a baseline of three data 
points to facilitate a fit to Equation |H] 

With three data points (1200, 850 and 450/im), it is 
possible to fit for a maximum of two free parameters, which 
in this instance, are the dust grain emissivity index l3 and 
the constant 'A', which is comprised of unknown parameters. 
Therefore, it is not possible to simultaneously fit for both the 
temperature of the core and /3 of the core. In the Rayleigh- 
Jeans limit, the temperature and (3 are degenerate in the fit, 
and thus increasing one will consequently result in a decrease 
of the other. Accordingly, we should expect the emissivity 
index to display variation with a change in temperature. 

As a result of the two free parameter restriction, we have 
fit the data with Equation |3| using a Levenberg-Marquardt 
least squares fit, for a range of temperatures characteristic of 
cold cores - 10-50K, in order to determine both /3 and the 
constant 'A'. We anticipate that assuming a temperature 
across the four types of source in our source list will have 
small influence on the resultant data for the fit, and inves- 
tigate this assumption afterwards. In order to disentangle (3 
from temperature a further data point, or knowledge of all 
components of the constant 'A', is required. 

The dust emissivity exponent /? has been determined 
for 154 cores for the aforementioned temperature range. The 
corresponding value of /3 for each temperature (10-50K) is 
reported in columns 10 through 14 of Table 2] Histograms 
of /3 with respect to temperature for the total sample are 
presented in Fig|21 whilst the histograms of /3 per individual 
class types are presented in Fig|21 We examine the value of 
j3 over the entire sample, as well as over the different types 
of cores in Section 



5 PRESENTATION OF THE DATA 
5.1 SCUBA Images 

In Figure0we present the 450 and 850/im images for a sam- 
ple of three sources of the SCUBA survey. Methanol maser 
and radio continuum sources falling within the maps are 
indicated by 'plus' and 'box' symbols respectively. Sources 
found nearest the centre of the frame are the mm-only cores 
targeted in this survey. All of the images from this SCUBA 
survey, including those in this sample set, can be found in 
the Appendix, Figure ??. Unfortunately, the 850/im map 
of G 11.948-0.003 is subject to an artefact running across 
the image. Consequently, the 850/im fiux for this source is 
not reported, nor is the map shown here. As a result of a 
negative bowl of emission in the map of G 49.528-0.308, it 
was not possible to obtain the fiux measurements for this 
source, and consequently, we do not include the image of 
this source here. Two sources of the sample, G 11.903-1.40 
and G 49.456-0.354 have been observed during both the 2003 
and 2005 period. The maps of these sources from the May 
observing period are presented in Figure ??. 

The fiux contour levels on each image were determined 
by a dynamic range power-law fitting scheme in order to em- 
phasise both the low-level and bright emission. Logarithmic 
contour levels were fitted to the dynamic range of the image 
D (defined as the image peak divided by the la r.m.s. noise) 
following the relation D = 3 x TV' -f 3, where TV is the num- 
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Figure 1. Sample images of the 450 and 850/xm emission measured from the SCUBA survey. The 'plus' symbol represents the position 
of methanol maser sources, and the 'box' indicates radio continuum sources (UC Hll region) which fall within the maps observed. The 
source at the centre of the image, is the mm-only source of the SIMBA survey which was targeted here, with the source name depicted 
in the top left corner of the image. Contour levels are as described in the text (see Section js.ll . 'Holes' in the images are indicative 
of bad/noisy bolometers during the jigglemap scans, which have been removed in the data reduction process. The beam size at each 
wavelength is indicated in the lower left corner of each image. The entire image set from this survey can be found in the Appendix ??. 
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ber of contours (in this case 9) and i is the contour power- 
law index. The minimum power-law index used was one, 
which results in linear contours starting at a level of Scr and 
spaced by Sa. This dynamic power-law contouring scheme 
was found to give excellent results in both high and low 
dynamic range images, concentrating the contours around 
low surface brightness features in the images to adequately 
represent low-level structure in the images. 

5.2 Physical Parameters of the Star Forming 
Regions 

5.2.1 SCUBA results 

We present the results of this survey in Tabled The table 
lists all of the sources detected in this survey in right as- 
cension and declination order, using J2000 epoch. Column 
3 lists the name of the source in G-name nomenclature, as 
per the SIMBA survey (Paper I). Galactic names are given 
to three decimal places in order to distinguish closely as- 
sociated sources. Column 4 indicates the type of source, 
consistent with Paper I, where 'm', V, 'mm' or ^submm' 
are used to indicate a maser, radio continuum, mm-only, or 
submillimetre source, respectively. Column 5 lists the map 
in which the source was found if not specifically targeted in 
this survey. A 'GPM' in this column indicates sources that 
were found in the Galactic Plane map of Picrcc-Prico et alj 
ll2000l) . Columns 6 and 7 list the integrated (Jy) and peak 
(Jy/beam) flux of the source at 450/im, while columns 8 
and 9 give the integrated and peak fluxes for the 850/im 
data. In column 10, the SIMBA associations for each of the 
submillimetre cores detected in this survey are given. An 
'R' indicates submillimetre sources which resolve a known 
SIMBA source, an 'N' indicates submillimetre sources de- 
void of 1.2 mm emission and hence no SIMBA association, 
and an 'E' indicates those submillimetre cores which fall 
within the extended emission of a SIMBA source, but have 
no direct correlation with a SIMBA source themselves. 

5.2.2 Combining the SIMBA and SCUBA data 

In this section (Table 2J we concatenate the results 
from this SCUBA sur vey with the SCUBA surveys of 
IWalsh et af] |2003), and lThompson et al.l ll200tfl as well as 
with fluxes obtained from the SCUBA Galactic Plane map of 
iPierce-Price et alJ ll2000tl relative to the SIMBA source list 
(Table 5, Paper I). The Table includes the millimetre fluxes 
from Paper I for the sources which have complementary 
SCUBA data from the combined studies. SIMBA sources 
which are resolved by SCUBA into multiple components, 
have the equivalent submillimetre fluxes at 450 and 850/im 
recorded. In order to obtain the submillimetre equivalent 
for these sources, the individual core components have been 
summed together. These sources are denoted as indicated 
below. 

Table 01 lists the sources in right ascension (RA) order. 
Columns 1, 2, 3, 4, and 5 have been reproduced directly 
from Table 5 of Paper I, with the addition of the two ex- 
tra SIMBA sources included here. Columns 1 and 2 give the 
coordinates of the source in right ascension and declination, 
using J2000 epoch. Column 3 lists the source name, with 
the extended Galactic names intended to distinguish closely 



associated sources. The two new mm-only sources identifled 
here, are preceded with an asterisk. Column 4 lists the source 
identifier, with 'm', V, or 'mm' used to indicate a maser, ra- 
dio continuum, or mm-only source respectively. Columns 5, 
6 and 7 list the 1.2 mm, 850/im, and 450/im integrated fiux 
for each of the SIMBA cores. Column 8 indicates that the 
SIMBA source is comprised of multiple SCUBA cores, with 
*, o and t used to denote 2, 3 and 4 SCUBA cores respec- 
tively. The survey from which the submillimetre fiuxes were 
obtain ed is indicated in c olumn 9, where 'T' denotes the sur- 
vey of iThom pson et alj l|200 6^■ 'P P' indicates the Galactic 
Plane map of jPterc^Pric^l^r^J (2000), 'W indicates the 
SCUBA data of IWalsh et al. (2003) and 'H' indicates the 
SCUBA fluxes reported in Table Columns 10 through 14 
report the corresponding dust grain emissivity exponent {13) 
for temperatures of 10, 20, 30, 40 and 50 K. 



6 DISCUSSION 

6.1 Analysis of the results 

The aim of this SCUBA continuum survey was to obtain 
the complementary submillimetre data for the 405 sources 
in the SIMBA source list, in order to determine the dust 
grain emissivity exponent /3, and to facilitate future spectral 
energy distribution (SED) analysis (to be presented in Paper 
III). The SIMBA source list is comprised of four distinct 
classes of source, as described in Section f3. 31 

As described in Section f3. II and Table |5| also detected 
in this survey are 106 submillimetre sources, which are de- 
void of methanol maser and radio continuum sources. 50 
per cent of these submillimetre sources are a component of 
an existing SIMBA core from Paper I, that is, the higher 
resolution SCUBA instrument has resolved a SIMBA core 
into multiple submillimetre components. The remaining 53 
submillimetre sources are also devoid of SIMBA millimetre 
emission, and hence are detected solely from their submil- 
limetre continuum emission in this survey (see Section f3. 11 1. 
Analysis of these sources is explored further in Section ffci. 21 

Thi s survey, toget he r w ith existing SCUBA 
data (iPierce-Price etal] I2OO0I: IWalsh et al] l2003l : 
lThompsoi^^dn200^ reasonably samples the SIMBA 
source list of 405 sources. 28 per cent of the source list is 
below the declination limit of the JCMT, thus these sources 
are currently unobtainable at submillimetre wavelengths. 
Of the remaining 292 sources in Table 2] 154 (53 per cent) 
sources have submillimetre data at both 450 and 850/im, to 
complement that of SIMBA (1.2 mm), while 17 others have 
complementary 850pim data only. 

The dust grain emissivity index 13 was determined us- 
ing a Levenberg-Marquardt least squares flt, as discussed 
in Section 0] for a range of temperatures characteristic of 
cold cores (10-50K). The results of this fltting, and hence 
the value of (3 for each of these temperatures, is reported in 
columns 9 through 14 of Table 

The robustness of the flts is given by the statis- 
tic. For a Gaussian distribution of two free parameters, (3 
and the constant 'A', the appropriate value of Ay^ should 
be less than 2.3 dLampton. Margon fc Bowvei|[T97^ . This 
value gives a confldence of 0.68 (or l-cr) that the correct 
values of the fitted parameters will be included in the set 
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Table 3. Parameters for the 212 submillimetre continuum sources found in the SCUBA survey. 
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Table 3 - continued 
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Identifier 


450/im 


Flux 


850//m 


Flux 




RA Dec 


Source Name 


Tracer SIMBA target 


Integ. 


Peak 


Integ. 


Peak 


SIMBA 


(J2000) (J2000) 


a 






Jy/bm 




Jy/bm 


corr'^ 


(1) (2) 


(3) 


(4) (5) 


(6) 


(7) 


(8) 


(9) 


(10) 



18 


03 


37.4 


-24 


22 


25 


Q7n 1 1 Ri 


Gil rim Tvi 

OlXUlillli 


0"^ Q7^-1 1 4R 


a 


5.1 


a 




R 


18 


08 


45.9 


-20 


05 


34 


mO 287-0 1 10 






51.0" 


7.1 


14.4" 


3.2 




18 


08 


45.8 


-20 


05 


51 




Gil r\TY^ Wl 
O IX Ulillli 


Ol 9S7 n 1 1 n 




5.6 


_a 




R 


18 


08 


47.3 


-20 


06 


10 


Ol n 281-0 1 20 


DlXU'llllli 


Ol 287-0 1 1 

VJX W. iiO ( L/. X XU 




5.4 


_ct 




R 


18 


08 


49.4 


-20 


05 


58 


m 284-0 1 2fi 




Ol 288-0 1 27 

VJX LI. iiOO LI. X^ 1 


53.9 


16.7 


9.8 


4 




18 


08 


52.4 


-20 


05 


58 


Gin 288-0 127 






30.6 


9.1 


5.0 


2.3 




18 


08 


55.5 


-20 


05 


58 


Oin 29-0 14 




Ol 288-0 1 27 

VJX LI. iiOO LI. X^ 1 


148 2T 


23.0 


29.0 


5.7 




18 


09 


00.0 


-20 


03 


34 


Oin 343-0 142 




O10 359-0 149 

VJXLl.tJTjt/ LI. X'±£7 


.C 




11 77 


4.5 




18 


09 


03.5 


-20 


02 


54 


oin 359-n 14Q 






52.2 


8.2 


4.6 


1.7 




18 


09 


06.0 


-20 


03 


56 


oin 349-0 166 


subniiii 


OlO 359-0 149 

VJ XLI . *j\J^ Ll.X'iC 


ND 




0.4 


0.8 


N 


18 


10 


15.7 


-19 


54 


45 


Ol 63-0 33R 


111 III 




18.3 


7.2 


4.0 


1.5 




18 


10 


17.0 


-19 


54 


54 


01 61 5-0 336 


Gl 1 riTYl tn 
O IX L/lillll 


Ol 63-0 33R 


8.9 


6.0 


1.0 


1.0 


R 


18 


10 


18.0 


-19 


54 


05 


01 62-0 33 




Ol 63-0 33R 

VJX LI. LltJ Ll.tJiJU 


67.0'' 


11.3 


12.7'^ 


2.2 




18 


10 


24.1 


-20 


43 


09 


Oq Q24-0 74Q 






HO C3j1 


11 r\ r-pi 1 
IIW L^cxl 


1.7 


1.3 




18 


11 


24.4 


-19 


32 


04 


01 1 075-0 384 






HO Cal 


HO CclI 


3.0 


1.4 




18 


11 


52.9 


-18 


36 


03 


oil 948-0 003 






HO Octl 


HO CclI 


_€ 






18 


11 


53.6 


-17 


30 


02 


012 91 4-4-0 493 






13.7 


6.2 


1.8 


1.6 




18 


11 


56.9 


-17 


29 


35 


01 2 927-1-0 485 


Gil nTYlTn 
D \X LI 111111 


Ol 2 91 4-1-0 493 


0.8 


1.1 


0.2 


0.3 


N 


18 


12 


111 


-18 


41 


27 


01 1 903-0 1 40 

Vjx X . {yyJtj \J • X '-t\j 






35.0 


13.6 


3.7 


3.3 




18 


12 


14.7 


-18 


45 


06 


Ol 1 857-0 1 81 

V_TX X . tJiJ 1 \J. XO X 


B IX l_/llllll 


Ol 1 861-0 183 

VJX X . OLIX LI. XOO 








0.3 


R 


18 


12 


15.6 


-18 


44 


58 


Ol 1 861-0 183 

VT XX.OvVX W. XOiJ 


III III 




6.5" 


1.9 


0.6" 


0.3 




18 


12 


16.3 


-18 


44 


58 


Cl^ 1 Sfi9 1 

Vj ± X , ou.^ u. ±ou 


GT 1 WtT» TVl 
3 IX L/illlli 


Ol 1 SRI 1 K*? 

Vj X X . OU-L U. -LOO 


_a 




a 


0.3 


R 


18 


12 


17.3 


-18 


40 


03 


VT X X, t^OU. Xrr 




Ol 1 Q49-0 1 ^7 

VT X X . i/'iZi LI. X tj 1 


17.6 


8.0 


2.1 


1.6 




18 


12 


19.2 


-18 


40 


20 


Ol 1 935-0 1 59 


OUUilllll 


Ol 1 942-0 1 57 

VJ X X.i7*±ij LI. X?_l J 


1.5 


2.4 


0.3 


0.7 


E 


18 


12 


19.6 


-18 


39 


54 


Ol 1 942-0 1 57 

Vj XX ■ \J . XtJ I 






16.2 


10.6 


1.7 


2.1 




18 


12 


39.2 


-18 


24 


17 


Ol 2 20-0 09 




012 216-0 119 

VJ X ^ . ^ X LI LI . X X ^ 


.C 


53.2 


14.8^ 


10.6 




18 


12 


42.7 


-18 


25 


08 


012 18-0 12 

VJf X ^ a X CJ W • X ^ 




012 216-0 119 

VJ X ^ . ^ X LI LI . X X ^ 


11.5 


6.6 


4.1 


2.3 




18 


12 


44.5 


-18 


25 


09 


Ol 2 205-0 1 25 


Gil rinrm 
oU. LI 111111 


Ol 2 21 6-0 119 

VJ X^ . ^ XLI^LI . X X ^ 


11.0 


5.5 


3.1 


1.7 


R 


18 


12 


44.4 


-18 


24 


25 


012 216-0 119 






37.9 


15.1 


5.9 


1.3 




18 


13 


58.5 


-18 


54 


21 


ni 1 QA n R9R 


III III 




66.1 


15.5 


14.0 


4.3 




18 


14 


00.9 


-18 


53 


27 


Ol 1 93-0 61 

VT X X ■ iyrj-yj . yj x 




Ol 1 94-0 62R 


ND 




_C« 


5.1 




18 


14 


07.6 


-18 


00 


37 


Ol 2 722-0 21 8 






25.7 


13.1 


5.9 


2.9 




18 


14 


7.18 


-18 


01 


28 


Ol 2 709-0 223 


Gl 1 nmTVl 
OULIllllll 


Ol 2 722-0 21 8 

VJX^. 1 LI.^XO 


3.3 


2.6 


0.6 


0.8 


N 


18 


14 


34.3 


-17 


51 


56 


Ol 2 90-0 25R 






34.9 


17.1 


4.2 


2.9 




18 


14 


36.1 


-17 


54 


56 


Ol 2 859-0 272 






47.7 


24.3 


5.4 


3.3 




18 


21 


14.7 


-14 


33 


38 


vjrxu.uuy u.uou 


cn rim Tn 


m R ^^o-fi n7Q 




0.3 


0.4 


0.5 


E 


18 


21 


14.9 


-14 


33 


04 


\JrXlJ.(J 1 O (J.UOX 


Gil rinrm 

OU, LI 111111 




2.4 


0.9 


1.8" 


0.9 


R 


18 


21 


15.8 


-14 


32 


51 


Ol 6 583-0 083 


Gil nnrm 
olXLIllllll 


m R ^RO-Ci 07Q 

VJXLI. iJOL/^LI.L/ 1 iJ 


0.9 


0.4 


_a 




R 


18 


25 


05.1 


-13 


14 


55 


Ol 8 1 65-0 293 

VT XO. ±\J'J \J . iiC/iJ 




Ol 8 1 77-0 296 

VJXO.XI 1 Ll.iii7LI 




4.6 


_S 






18 


25 


07.3 


-13 


14 


23 


Vj±0.±/ i-\J.Z,U\J 






29.7 


10.8 


2.8 


2.2 




18 


27 


38.2 


-11 


56 


38 


VT X c/. 1 V7 . ^Ort 






190.1 


99.4 


26.9 


20.1 




18 


29 


24.2 


-15 


15 


34 


016 871-2 1 54 






164.7 


20.0 


30.3 


6.3 




18 


29 


24.4 


-15 


16 


04 


Ol fi 86-2 1 5 




016 871-2 1 54 

VT XLI.O i X ^.X?.^rt 


101.7 


29.2 


27.9 


8.4 




18 


29 


30.9 


-15 


15 


52 


Ol 6 879-2 1 80 


Gil nmTYl 
D U LI 111111 


Ol 6 883-2 1 88 

VJ X LI . OOtJ . X OO 


0.9 


2.1 


0.1 


0.4 


N 


18 


29 


32.7 


-15 


15 


49 


Ol 6 883-2 1 88 


Gil nnrm 

O U LI 111111 




6.0 


3.3 


0.5 


0.8 


R 


18 


29 


34.2 


-15 


15 


44 


m R 1 Q1 

VJ -LU.OO 1 J.i7 J. 


o LIU Hill 1 


Ol R >^J<'^9 1 
vjXU.OOO^^. xoo 


6.4 


3.0 


1.2 


0.8 


R 


18 


33 


52.3 


-08 


08 


20 


n2S fiQ2-l-0 1fi7 


Gil nlTlTn 
OLlLlllllll 


02S fiSQ-l-0 1 

VJ ^ O . WO 1^ VJ . XtJi7 




2.8 






E 


18 


33 


52.9 


-08 


08 


15 


G23.695+0.165 


submm 


G23.689+0.159 




2.6 


a 




E 


18 


33 


53.5 


-08 


08 


48 


G23.688+0.158 


submm 




6.3 


3.6 


0.8 


0.6 


R 


18 


33 


53.9 


-08 


08 


21 


G23.695+0.161 


submm 


G23.689+0.159 


7.4" 


3.0 


0.6" 


0.6 


E 


18 


33 


54.7 


-08 


08 


28 


G23.695+0.157 


submm 


G23.689+0.159 


6.7 


3.5 


0.6 


0.7 


R 


18 


33 


56.4 


-08 


08 


49 


G23.693+0.148 


submm 


G23.689-I-0.159 


0.4 


2.0 


a 




N 


18 


33 


57.2 


-08 


08 


50 


G23.694-I-0.145 


submm 


G23.689-I-0.159 


0.6 


2.2 


0.1" 


0.4 


N 


18 


34 


31.3 


-08 


42 


47 


G23.25-0.24 


m 


G23.268-0.257 


.C 




1.9 


1.6 




18 


34 


36.2 


-08 


42 


39 


G23.268-0.257 


mm 




85.3 


25.6 


7.1 


2.5 




18 


34 


50.3 


-08 


40 


53 


G23.321-0.295 


submm 


G23.319-0.298 


ND 






1.3 


R 


18 


24 


50.5 


-08 


41 


09 


G22.172+1.892 


submm 


G23.319-0.298 


ND 




5.6" 


1.1 


R 


18 


34 


51.9 


-08 


40 


56 


G23.323-0.302 


submm 


G23.319-0.298 


ND 






1.2 


R 


18 


34 


46.3 


-08 


41 


30 


G23.304-0.286 


submm 


G23.319-0.298 


ND 




0.5 


0.8 


N 


18 


34 


47.3 


-08 


41 


43 


G23.303-0.291 


submm 


G23.319-0.298 


ND 




0.2 


0.8 


N 


18 


36 


06.1 


-07 


13 


47 


G23.754+0.095 


mm 




38.5 


22.7 


3.0 


2.3 




18 


36 


25.9 


-07 


05 


08 


G24.919-t-0.088 


mm 




72.1 


51.1 


7.0 


3.1 




18 


42 


54.9 


-04 


07 


40 


G28.287-f0.010 


mm 




13.3 


3.4 


1.7 


0.8 
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Table 3 - continued 



Peak Position 






Identifier 


450/im 


Flux 


850/im 


Flux 




RA 


Dec 


Source Name 


Tracer 


SIMBA target 


Integ. 


Peak 


Integ. 


Peak 


SIMBA 


(J2000) 


(J2000) 


o 








Jy/bm 


Jy'' 


Jy/bm 


corr'^ 


(1) 


(2) 


(3) 


(4) 


(5) 


(6) 


(7) 


(8) 


(9) 


(10) 


18 42 57.7 


-04 07 12 


G28.300+0.003 


submm 


G28.287+0.010 


2.0 


1.1 


0.3 


0.3 


N 


18 42 59.1 


-04 08 05 


G28.289-0.008 


submm 


G28.287+0.010 


ND 


- 


0.1 


0.3 


N 


18 43 02.4 


-04 14 59 


G29.193-0.073 


mm 




8.9 


3.6 


1.3 


0.9 




18 45 52.8 


-02 42 29 


G29.888+0.001 


mm 




14.2" 


2.9 


2.8" 


0.8 




18 45 53.0 


-02 42 29 


G29.889+0.000 


submm 


G29.888+0.001 


_CX. 


2.0 


a 


0.6 


R 


18 45 54.4 


-02 42 37 


G29.889-0.006 


m 


G29.888+0.001 


4.7 


2.6 


1.2 


0.6 




18 45 58.9 


-02 40 38 


G29.927-0.008 


submm 


G29.918-0.014 


6.2 


2.6 


0.3 


0.6 


E 


18 45 59.0 


-02 41 08 


G29.920-0.012 


submm 


G29.918-0.014 


5.0 


3.7 


_oc 


- 


R 


18 45 59.9 


-02 41 16 


G29.920-0.016 


submm 




5.1 


3.6 


1.2" 


1.0 


R 


18 46 00.2 


-02 45 09 


G29.86-0.04 


m 


G29.861-0.053 


30.9 


10.7 


5.0 


1.9 




18 46 00.7 


-02 41 44 


G29.915-0.023 


submm 


G29.918-0.014 


1.3 


1.9 


0.1 


0.3 


N 


18 46 01.3 


-02 45 25 


G29.861-0.053 


mm 




19.7 


4.6 


2.2 


1.0 




18 46 02.4 


-02 45 57 


G29.853-0.062 


mm 


G29.861-0.053 


25.6 


6.6 


3.2 


1.5 




18 46 05.0 


-02 42 29 


G29.912-0.045 


m 




65.4 


14.7 


8.8 


3.0 




18 46 06.1 


-02 41 25 


G29.930-0.040 


mm 




12.3 


7.1 


3.6 


1.3 




18 46 07.6 


-02 42 25 


G29.918-0.054 


submm 


G29.912-0.045 


14.8 


9.6 


3.6 


1.5 


R 


18 46 08.4 


-02 41 31 


G29.932-0.050 


submm 


G29.945-0.059 


1.0 


3.6 


0.2 


0.8 


N 


18 46 08.5 


-02 42 04 


G29.924-0.054 


submm 


G29.912-0.045 


14.6 


7.0 


2.7 


1.3 


R 


18 46 08.8 


-02 39 09 


G29.969-0.033 


mm 




ND 


- 


ND 






18 46 09.5 


-02 40 56 


G29.943-0.049 


submm 


G29.937-0.054 


1.9 


4.8 


0.3 


1 


N 


18 46 09.8 


-02 41 25 


G29.937-0.054 


mm 




11.8 


8.3 


2.1 


1.3 




18 46 10.2 


-02 42 37 


G29.919-0.065 


submm 


G29.945-0.059 


0.6 


1.9 


0.1 


0.5 


N 


18 46 10.7 


-02 41 02 


G29.944-0.055 


submm 


G29.945-0.059 


ND 


- 


0.2 


0.5 


N 


18 46 11.5 


-02 42 05 


G29.945-0.059 


mm 




30.0" 


11.1 


3.4" 


2.6 




18 46 11.6 


-02 41 47 


G29.935-0.064 


submm 


G29.945-0.059 




6.5 




0.8 


R 


18 46 12.4 


-02 40 59 


G29.948-0.060 


submm 


G29.945-0.059 




- 


1.7 


0.8 


E 


18 46 12.5 


-02 39 09 


G29.978-0.050 


m 


G29.969-0.033 


- 


12.4 


7.1^ 


2.0 




18 47 09.5 


-01 45 11 


G30.884+0.153 


submm 


G30.894+0.140 


2.0 


- 


0.7 


0.8 


N 


18 47 11.7 


-01 45 41 


G30.881+0.141 


submm 


G30.894+0.140 


2.5 


2.0 


0.6 


0.7 


N 


18 47 12.5 


-01 44 17 


G.30.903+0.148 


submm 


G30.894+0.140 


1.6 


2.4 


0.4 


0.6 


N 


18 47 13.4 


-01 44 58 


G30.894+0.140 


mm 




34.6 


5.1 


2.9 


1.5 




18 47 26.7 


-01 44 42 


G30.924+0.092 


mm 




12.0 


3.5 


1.1 


1.1 




18 47 33.4 


-01 57 17 


G30.750-0.028 


submm 


G30.760-0.027 


-V 


- 


0.5 


1.0 


N 


18 47 34.2 


-01 56 41 


G30.760-0.027 


mm 




-V 


26.0 


3.7 


1.8 




18 47 34.5 


-01 57 01 


G30.756-0.030 


submm 


G30.760-0.027 


-V 


- 


0.6 


0.9 


E 


18 47 35.4 


-02 02 07 


G30.682-0.072 


mr 




76.6 


29.7 


5.5 


2.8 




18 47 36.8 


-01 58 18 


G30.741-0.049 


submm 


G30.740-0.060 


-V 


21.1 


2.7 


2.0 


E 


18 47 37.9 


-01 57 45 


G30.76-0.05 


mm 


G30.740-0.060 


72. IT 


46.3 


6.4 


4.5 




18 47 38.7 


-01 59 39 


G30.725-0.066 


submm 


G30.729-0.078 




- 


0.5 


0.7 


E 


18 47 39.2 


-01 58 41 


G30.740-0.060 


mm 




110.5 


32.9 


8.9 


4.2 




18 47 39.2 


-02 00 33 


G30.712-0.074 


submm 


G30.729-0.078 


19.1 


28.9 


1.8 


2.1 


E 


18 47 41.3 


-01 59 45 


G30.729-0.078 


mm 




42.5 


17.2 


4.4 


1.4 




18 47 41.3 


-02 00 33 


G30.716-0.082 


mm 


G30.729-0.078 


137.6 


60.3 


8.1 


4.9 




18 48 01.6 


-01 36 01 


G31. 119+0.029 


mm 




5.4 


5.7 


0.9 


0.6 




18 48 07.2 


-01 28 42 


G31. 238+0.640 


submm 


G31.256+0.061 


4.1" 


- 


1.4" 


0.7 


E 


18 48 08.4 


-01 28 50 


G31.238+0.059 


submm 


G31. 256+0.061 


_OC 


- 


_OC 


0.7 


N 


18 48 08.2 


-01 28 33 


G31. 242+0.062 


submm 


G31. 256+0.061 


_Oi 


- 


_oc 


0.7 


N 


18 48 09.7 


-01 27 50 


G31. 256+0. 061 


m 




19.9" 


5.5 


4.0" 


1.0 




18 48 10.2 


-01 27 53 


G31. 256+0.059 


submm 


G31. 256+0. 061 


-" 


5.2 


-" 


- 


R 


18 48 10.5 


-01 28 11 


G31. 252+0.056 


submm 


G31. 256+0. 061 




5.0 


_a 


- 


R 


18 49 33.1 


-01 29 04 


G31.40-0.26 


r 


G31. 388-0.266 


100.3 


59.4 


12.0 


6.4 




18 49 34.2 


-01 29 14 


G31. 388-0.266 


mm 




4.9 


5.6 


0.7 


0.7 




18 53 16.0 


-t-Ol 15 17 


G35.257+0.165 


submm 


G34.256+0.155 


83.3 


60.3 


13.3 


8.2 


R 


18 53 18.2 


-1-01 14 57 


G34.256+0.155 


mm 




1572.3 


359.7 


165.8 


56.1 




18 56 01.2 


+02 22 59 


G35.57+0.07 


r 


G35.586+0.061 


43.8T 


9.8 


4.3 


2.2 




18 56 03.8 


-1-02 22 30 


G35.573+0.054 


submm 


G35.586+0.061 


3.4 


1.7 


0.5 


0.6 


R 


18 56 03.9 


+02 23 23 


G35.586+0.061 


mm 




13.4 


4.9 


1.3 


1.1 




18 56 05.5 


+02 22 27 


G35.575+0.048 


mm 




7.8 


3.4 


1.2 


1.0 




18 56 11.5 


+02 21 51 


G35.578+0.021 


submm 


G35.574+0.007 


1.7 


1.9 


0.2 


0.5 


E 


18 56 13.5 


+02 21 39 


G35.575+0.010 


mm 


G35.574+0.007 












18 56 14.0 


+02 21 15 


G35.574+0.007 


mm 




28.9" 


3.3 


3.3" 


1.2 




19 00 05.5 


+03 59 21 


G37.468-0.103 


submm 


G37.475-0.106 


5.1 


3.9 


0.6 


1.6 


E 


19 00 06.9 


+03 59 39 


G37.475-0.106 


mm 




6.1 


5.5 


0.6 


1.2 
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Table 3 - continued 



Peak Position 










Identifier 


450/im 


Flux 


850/im 


Flux 




RA 


Dec 






Source Name 


Tracer 


SIMBA target 


Integ. 


Peak 


Integ. 


Peak 


SIMBA 


(J2000) 


(J2000) 




a 










Jy/bm 




Jy/bm 


corr'^ 


(1) 


(2) 






(3) 




(4) 


(5) 


(6) 


(7) 


(8) 


(9) 


(10) 


19 23 24.9 


+14 


30 


56 


G49, 


.459-0.317 






ND 




ND 






19 23 32.6 


+14 


29 


52 


G49, 


.456-0.354 






83.8 


14.2 


11.7 


3.5 




19 24 34.9 


+14 


30 


23 


G49, 


.584-0.570 


O LlUllllli 


Vjriy . '-tO^ \J .ooo 


31.9 


44.4 


4.2 


6.3 


E 


19 23 35.9 


+14 


31 


04 


G49, 


.482-0.355 






40.3 


53.4 


5.1 


7.5 




19 23 37.3 


+14 


30 




G49, 


.471-0.367 


Gil r^TY^ W1 


vjiy . '-to^ yj .ooo 


139.3 


69.6 


19 7 


9.5 


R 


19 23 37.7 


+14 


30 


26 


G49, 


.476-0.367 




n4Q 4X2-0 '^^^ 


88.6" 


72.1 


_a 




R 


19 23 38.2 


+14 


34 


16 


G49, 


.533-0.338 






5.6 


7.1 


0.8 


0.9 




19 23 38.4 


+14 


30 


37 


G49, 


.481-0.367 


a LI Ulillll 


CXAQ 4S9 


164.9" 


82.0 


19.6" 


10 


R 


19 23 39.6 


+14 


33 


48 


G49, 


.529-0.347 


a LI Ulillll 


vj'iy . ooo u . ooo 


_«« 






15 5 


R 


19 23 40.3 


+14 


33 


49 


G49, 


.528-0.348 




v_J '-ttj .OO O \J .OOiJ 






.at. 






19 23 39.8 


+14 


31 


05 


G49, 


.49-0.37 






244.9 


164.4 


37.0 


41.4 




19 23 42.0 


+14 


30 


55 


G49, 


.491-0.378 


O Li I_/liilil 


049 488-0 385 


175.7 


86.7 


133.6 


13.8 


R 


19 23 43.1 


+14 


30 


32 


G49, 


.488-0.385 






1154.0 


489.9 


132.8 


74 6 




19 23 45.9 


+14 


29 


44 


G49, 


.481-0.401 


Gil r\TT^ Wl 
O LlUllllll 


n4Q 4SR '^S'^ 
vjriy . 'ioo u . ooo 


ND 




13.9^ 


12.2 


R 


19 23 47.6 


+14 


29 


29 


G49, 


.481-0.409 


submm 


G49. 474-0. 420 


20.4° 


16.5 






R 


19 23 47.7 


+14 


29 


23 


G49, 


.479-0.410 


submm 


G49. 474-0. 420 


_a 


16.7 






R 


19 23 48.1 


+14 


31 


28 


G49, 


.511-0.395 


submm 


G49. 508-0. 409 


4.0 


3.6 


0.4 


0.6 


N 


19 23 49.2 


+14 


28 


48 


G49, 


.474-0.420 


mm 




50.3 


12.3 


4.9 


1.7 




19 23 49.3 


+14 


31 


29 


G49, 


.513-0.399 


submm 


G49. 508-0. 409 


2.9 


4.2 


0.4 


0.6 


N 


19 23 49.8 


+14 


27 


49 


G49, 


.461-0.430 


submm 


G49. 474-0. 420 


ND 




0.2 


0.8 


R 


19 23 49.9 


+14 


28 


22 


G49, 


.469-0.426 


submm 


G49. 474-0. 420 


4.2 


9.3 


0.4 


1.1 


R 


19 23 50.8 


+14 


29 


52 


G49, 


.494-0.420 


mm 


G49. 508-0. 409 


17.7 


8.0 


1.5T 


1.6 




19 23 50.8 


+14 


30 


56 


G49, 


.508-0.409 


mm 




ND 




ND 






19 43 10.0 


+23 


44 


59 


G59, 


.794+0.076 


mm 




21.1 


8.7 


2.4 


1.5 




19 43 11.2 


+23 


44 


03 


G59, 


.78+0.06 


r 


G59. 794+0.076 


132. 5"^ 


29.5 


21. OT 


4.1 





" Source names are given to three decimal places in order to distinguish closely associated sources. 

450 and 850/im fluxes in Jy. A 'no cal' in this column indicates those sources that can not be calibrated at 450/im. 'ND' indicates a 
non-detection. " denotes those sources that have more than one submillimetre flux encompassed within, for which it is not possible to 
clearly distinguish the individual cores. The flux quoted here is for all components of the core, '■denotes sources that are situated quite 
close to the edge of the map such that their flux is not fully sampled, and thus the flux quoted here is a lower limit value. Those sources 
which do not have a flux reported are situated too close to the edge of the map, that it is not possible to estimate the size and flux of 
the core to any level of confidence, ^indicates sources that are situated near to the edge of the map, but far enough away that we can be 
reasonably confident in estimating the source size and fiux. ''denotes sources which are affected by a noisy bolometer in the map. Flux 
values quoted here are a lower limit, "indicates those sources for which it is not possible to obtain a flux estimate due to the presence of 
an artefact in the map. '^is indicative of maps which are too confused or the emission is too diffuse for a flux value to be estimated, 
''denotes cores which were observed in noisy maps, and hence it is not possibly to obtain a flux estimate (rms noise is ~5.0 Jy at 
450/tm). ^ indicates those sources coincident with a negative bowl of emission and as such a flux measurement can not be obtained. 

Indicates the SIMBA association for the submillimetre cores detected in this survey. An 'R' indicates submillimetre sources which 
resolve a SIMBA millimetre core into multiple components. An 'N' indicates those submillimetre cores without any corresponding 
millimetre continuum emission associated with the SCUBA emission detected here. An 'E' denotes those sources which are located 
within, generally at the edge of, the extended emission of a nearby SIMBA source, for which there is no corresponding SIMBA core. 



of acceptable solutions. For the temperature range 20-50K, 
85 per cent of the sample is less than this value of 

2.3, whilst 95 per cent is included in the 0.90 confidence 
level (1.6-0-) value of 4.61 ^Lampton ot al1 ll976l) . At 10 K, 
80 per cent of the sample is within the l-o confidence in- 
terval, whilst 94 per cent of the sample is within the 1.6-(t 
confidence level. 

The error estimate in the value of the dust grain emis- 
sivity exponent /3 for each of the sources reported in Table 
|1| is approximately 20 per cent at 10 K and 30 per cent for 
the 20-50K range. The mean, median and standard devia- 
tion values for each temperature for the sample, as well as 
for each class of source, are reported in Table |3 At 20 K, 
the mean value of /3 for the sample is 2.0, with a standard 
deviation of 0.6. 

The histogram of (3 with respect to the temperature of 



the core is found in Figure|5| From these plots, it can be seen 
that the mean value of /3 is dependent on the temperature 
assumed when fitting the data. An increase in assumed tem- 
perature (from 10-50K) results in a decrease of the mean 
value of p. The standard deviation of /3 at each tempera- 
ture (see Table 01 is typically of order of the distribution 
of P for each temperature. Therefore, the error in the sam- 
ple for P accounts for the variation of P with respect to the 
temperature. 

The histogram of the dust grain emissivity index P with 
respect to the type of core in the sample is presented in Fig- 
ure 13 It can be seen from Fig. |3| and from Table El that 
P varies little across the four classes of source in the sam- 
ple (mm-only, maser, maser+radio, radio) for each temper- 
ature. There is little difference in the mean/median value of 
P across temperature. 
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Table 4. 171 SIMBA sources with corresponding SCUBA data and the dust grain emissivity index j3. Errors in /3 are typically 20 per 
cent at 10 K and 30 per cent for the 20 - 50 K range. 



Peak Position Ident. Integrated Fluxes Dust Emissivity Exponent /3 



RA 


Dec 


Source Name 


Tracer 


1200 


850 


450 


note 


ref 


lOK 


20K 


30K 


40K 


50K 


(J2000) 


(J2000) 


a 




Jy*" 


Jy*" 


Jy*" 


c 


d 












(1) 


(2) 


(3) 


(4) 


(5) 


(6) 


(7) 


(8) 


(9) 


(10) 


(11) 


(12) 


(13) 


(14) 


06 09 06.5 


+21 50 27 


G188. 79+1.02 


r 


1.9 


8.4 


nocal 




T 












17 45 54.3 


-28 44 08 


GO. 204+0.051 


mm 


0.6 


3.7 


33.3 




PP 


3.5 


2.8 


2.6 


2.5 


2.4 


17 46 03.9 


-28 24 58 


GO. 49+0. 19 


m 


1.2 


4.0 


57.0 




W 


3.1 


2.4 


2.2 


2.1 


2.1 


17 46 07.1 


-28 41 28 


GO.266-0.034 


mm 


1.0 


7.3 


73.6 




PP 


3.8 


3.1 


2.9 


2.8 


2.7 


17 46 07.7 


-28 45 20 


GO.21-0.00 


mr 


1.2 


6.2 


98.0 




w 


3.8 


3.1 


2.9 


2.8 


2.7 


17 46 08.2 


-28 25 23 


GO.497+0.170 


mm 


0.9 


5.8 


15.6 




H 


2.4 


1.6 


1.4 


1.3 


1.2 


17 46 09.5 


-28 43 36 


GO.240+0.008 


mm 


7.2 


25.5 


216.9 




PP 


2.8 


2.1 


1.9 


1.8 


1.7 


17 46 10.1 


-28 23 31 


GO. 527+0.181 


r 


2.4 


9.0 


58.1 


o 


H 


2.6 


1.9 


1.7 


1.6 


1.5 


17 46 10.7 


-28 41 36 


GO. 271+0.022 


mm 


0.6" 


1.9 


17.2 




PP 


2.7 


2.0 


1.8 


1.7 


1.6 


17 46 11.4 


-28 42 40 


GO.257+0.011 


mm 


6.7 


23.2 


251.1 




PP 


2.9 


2.2 


2.0 


1.9 


1.9 


17 46 52.8 


-28 07 35 


GO. 83+0. 18 


m 


1.2 


4.2 


64.0 




W 


3.2 


2.5 


2.3 


2.2 


2.2 


17 47 00.0 


-28 45 20 


GO. 331-0. 164 


mm 


0.8 


1.3 


nocal 


o 


H 












17 47 01.2 


-28 45 36 


GO.310-0.170 


mm 


0.2 


0.9 


8.8 




PP 


3.2 


2.5 


2.3 


2.2 


2.1 


17 47 09.1 


-28 46 16 


GO.32-0.20 


mr 


5.9 


20.0 


320.0 




W 


3.2 


2.5 


2.3 


2.2 


2.2 


17 47 20.1 


-28 47 04 


GO.325-0.242 


mm 


0.3 


1.8 


ND 




PP 












17 48 31.6 


-28 00 31 


Gl. 124-0.065 


mm 


0.5 


2.3 


ND 




PP 












17 48 34.7 


-28 00 16 


Gl. 134-0.073 


iriin 


0.2 


0.9 


ND 




PP 












17 48 36.4 


-28 02 31 


Gl. 105-0.098 


mm 


1.8 


5.8 


37.3 




PI' 


2.4 


1.7 


1.5 


1.4 


1.3 


17 48 41.9 


-28 01 44 


Gl. 13-0.11 


r 


7.9 


13.4 


174.3 




T 


1.7 


1.4 


1.2 


1.1 


1.1 


17 48 48.5 


-28 01 13 


Gl. 14-0.12 


m 


0.2 


1.9 


31.0 




W 


4.5 


3.8 


3.6 


3.5 


3.4 


17 50 14.5 


-28 54 31 


GO. 55-0.85 


mr 


15.8 


52.0 


850.0 




W 


3.1 


2.5 


2.3 


2.2 


2.1 


17 50 18.8 


-28 53 14 


GO.549-0.868 


mm 


0.4 


2.3 


15.4 


t 


H 


3.1 


2.4 


2.2 


2.1 


2.0 


17 50 24.9 


-28 50 15 


GO.627-0.848 


mm 


0.3 


3.3 


12.9 


* 


H 


3.3 


2.5 


2.3 


2.2 


2.1 


17 50 26.7 


-28 52 23 


GO.600-0.871 


mm 


0.8 


3.4 


20.9 


* 


H 


2.7 


2.0 


1.8 


1.7 


1.6 


17 50 46.5 


-26 39 45 


G2.54+0.20 


m 


2.1 


12.0 


150.0 




W 


3.7 


3.0 


2.8 


2.7 


2.6 


17 59 04.6 


-24 20 55 


G5.48-0.24 


r 


1.1 


7.4 


<9.7 


* 


T 












17 59 07.5 


-24 19 19 


G5.504-0.246 


mm 


0.7 


2.8 


17.2 




H 


2.7 


1.9 


1.7 


1.6 


1.5 


18 00 31.0 


-24 03 59 


G5. 89-0.39 


r 


23.2 


46.5 


250.6 




T 


1.6 


1.0 


0.7 


0.6 


0.6 


18 00 40.9 


-24 04 21 


G5. 90-0.42 


m 


8.1 


33.0 


470.0 




W 


3.4 


2.7 


2.5 


2.4 


2.3 


18 00 50.9 


-23 21 29 


G6. 5.3-0.10 


r 


3.0 


11.1 


<7.8 




T 












18 00 54.1 


-23 17 02 


G6.60-0.08 


m 


0.3 


1.1 


11.0 




W 


3.0 


2.3 


2.0 


2.0 


1.9 


18 02 50.2 


-21 48 39 


*G8.111+0.257 


mm 


0.2 


0.6 


6.3 




H 


2.1 


1.6 


1.5 


1.4 


1.3 


18 02 52.8 


-21 47 54 


G8.127+0.255 


mm 


0.9 


1.9 


15.7 


* 


H 


1.9 


1.3 


1.1 


1.0 


0.9 


18 02 56.2 


-21 47 38 


G8.138+0.246 


mm 


1.9 


4.0 


38.7 




H 


1.9 


1.3 


1.2 


1.1 


1.0 


18 03 00.8 


-21 48 10 


G8. 13+0.22 


mr 


8.0 


19.0 


240.0 




W 


2.2 


1.7 


1.5 


1.4 


1.4 


18 03 26.3 


-24 22 29 


G5.948-1.125 


mm 


0.3 


1.0 


7.2 




H 


2.6 


1.8 


1.6 


1.5 


1.5 


18 03 28.7 


-24 21 50 


*G5. 962-1. 128 


mm 


0.3 


1.7 


5.5 




H 


2.3 


1.5 


1.3 


1.2 


1.2 


18 03 34.5 


-24 21 41 


G5. 975- 1.146 


mm 


0.5 


1.3 


11.5 


* 


H 


2.3 


1.7 


1.5 


1.4 


1.3 


18 03 36.8 


-24 22 13 


G5. 971-1. 158 


mm 


0.8 


4.3 


27.4 


* 


H 


3.0 


2.3 


2.1 


2.0 


1.9 


18 03 40.9 


-24 22 37 


G5.97-1.17 


r 


9.2 


16.4 


69.7 




T 


1.3 


0.6 


0.4 


0.3 


0.3 


18 05 15.6 


-19 50 55 


GlO.10+0.72 


r 


0.6 


1.4 


13.0 




W 


2.2 


1.6 


1.4 


1.3 


1.2 


18 06 14.8 


-20 31 37 


G9.63+0.19 


mr 


8.5 


30.0 


400.0 




W 


3.1 


2.4 


2.2 


2.1 


2.1 


18 06 18.9 


-21 37 21 


G8.68-0.36 


mr 


13.9 


42.0 


730.0 




W 


2.9 


2.3 


2.2 


2.1 


2.0 


18 06 23.5 


-21 36 57 


G8.686-0.366 


m 


3.4 


14.0 


230.0 




W 


3.5 


2.8 


2.6 


2.5 


2.5 


18 07 50.4 


-20 18 51 


G9.99-0.03 


m 


1.2 


3.8 


66.0 




W 


3.1 


2.5 


2.3 


2.2 


2.1 


18 07 53.2 


-20 18 19 


GlO.001-0.033 


r 


0.4 


0.9 


17.0 




W 


1.8 


1.5 


1.4 


1.3 


1.3 


18 08 37.9 


-19 51 41 


GlO.47+0.02 


mr 


24.0" 


77.1 


970.0 





w 


2.9 


2.3 


2.1 


2.0 


1.9 


18 08 44.9 


-19 54 38 


GlO.44-0.01 


in 


1.6 


6.8 


94.0 




w 


3.4 


2.7 


2.5 


2.4 


2.4 


18 08 45.9 


-20 05 34 


GlO.287-0.110 


mm 


2.8 


14.4 


51.0 


o 


H 


2.4 


1.7 


1.4 


1.3 


1.3 


18 08 49.4 


-20 05 58 


GlO.284-0.126 


m 


2.6 


9.8 


53.9 




H 


2.5 


1.7 


1.5 


1.4 


1.4 


18 08 52.4 


-20 05 58 


GlO.288-0.127 


mm 


0.9 


5.0 


30.6 




H 


3.0 


2.3 


2.1 


2.0 


1.9 


18 08 55.5 


-20 05 58 


GlO.29-0.14 


mr 


7.8 


29.0 


148.2 




H 


2.4 


1.7 


1.4 


1.3 


1.3 


18 09 00.0 


-20 05 34 


GlO.343-0.142 


m 


1.7 


11.7 


edge 




H 












18 09 03.5 


-20 02 54 


GlO.359-0.149 


mm 


1.4 


4.6 


52.2 




H 


2.9 


2.2 


2.0 


1.9 


1.9 


18 09 21.6 


-20 19 25 


GlO.15-0.34 


r 


6.5 


10.6 


83.1 




T 


1.6 


1.0 


0.8 


0.7 


0.6 


18 10 15.7 


-19 54 45 


G10.63-0.33B 


mm 


1.4 


4.7 


45.0 




W 


2.8 


2.1 


1.9 


1.8 


1.7 


18 10 18.0 


-19 54 05 


G10.62-0.33 


m 


3.7 


12.7 


67.0 




H 


2.3 


1.6 


1.4 


1.3 


1.2 


18 10 19.0 


-20 45 33 


G9. 88-0.75 


r 


5.5 


21.9 


195.5 


* 


T 


3.0 


2.3 


2.0 


1.9 


1.9 


18 10 24.1 


-20 43 09 


G9. 924-0. 749 


mm 


0.7 


1.7 


nocal 




H 












18 10 29.4 


-19 55 41 


GlO.62-0.38 


mr 


27.9 


76.0 


1100.0 




W 


2.6 


2.0 


1.9 


1.8 


1.7 


18 11 24.4 


-19 32 04 


Gll.075-0.384 


mm 


0.9 


3.0 


nocal 




H 
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Table 4 - continued 



Peak Position Ident. Integrated Fluxes Dust Emissivity Exponent /3 



RA 


Dec 




Source Name 


Tracer 


1200 


850 


450 


note 


ref 


lOK 


20K 


30K 


40K 


50K 


(J2000) 


(J2000) 


a 








Jy* 


c 


d 












(1) 


(2) 






(3) 


(4) 


(5) 


(6) 


(7) 


(8) 


(9) 


(10) 


(11) 


(12) 


(13) 


(14) 


18 11 31.8 


-19 


30 


44 


Gil. 11-0.34 


r 


3.3 


15.8 


92.1 




T 


2.8 


2.0 


1.8 


1.7 


1.6 


18 11 35.8 


-19 


30 


44 


Gil. 117-0.413 


mm 


0.5 


4.9 


<5.4 




T 












18 11 51.4 


-17 


31 


30 


G12.88+0.48 


m 


6.9 


19.0 


280.0 




W 


2.6 


2.1 


1.9 


1.8 


1.8 


18 11 53.6 


-17 


30 


02 


G12. 914-1-0.493 


mm 


0.7 


1.9 


13.7 




H 


2.3 


1.6 


1.4 


1.3 


1.2 


18 12 01.9 


-18 


31 


56 


G12.02-0.03 


m 


0.6 


2.9 


23.0 




W 


3.1 


2.4 


2.2 


2.1 


2.0 


18 12 11.1 


-18 


41 


27 


Gll.903-0.140 


mr 


2.2 


3.7 


35.0 




H 


1.0 


0.7 


0.6 


0.5 


0.4 


18 12 15.6 


-18 


44 


58 


Gll.861-0.183 


mm 


0.1 


0.6 


6.5 


o 


H 


3.7 


2.9 


2.7 


2.6 


2.6 


18 12 17.3 


-18 


40 


03 


Gll.93-0.14 


m 


0.6 


2.5 


19.0 




W 


2.9 


2.2 


1.9 


1.8 


1.8 


18 12 19.6 


-18 


39 


54 


Gll.942-0.157 


mm 


0.7 
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G35. 02+0.35 


mr 


2.5 


10.0 


128.3 




T 


3.3 


2.6 


2.4 


2.3 


2.2 


18 56 01.2 


+02 22 59 


G35. 57+0.07 


r 


1.5 


4.3 


43.8 




H 


2.6 


1.9 


1.7 


1.6 


1.6 


18 56 03.9 


+02 23 23 


G35. 586+0.061 


mm 


0.5 


1.8 


16.8 




H 


2.9 


2.2 


2.0 


1.9 


1.8 


18 56 05.5 


+02 22 27 


G35. 575+0.048 


mm 


0.3 


1.2 


7.8 




H 


2.7 


2.0 


1.8 


1.7 


1.6 


18 57 09.0 


+01 39 05 


G35. 05-0.52 


r 


0.7 


5.8 


nocal 




T 












19 00 06.9 


+03 59 39 


G37.475-0.106 


m 


0.2 


0.6 


6.1 




H 


2.6 


2.0 


1.8 


1.7 


1.6 


19 23 32.6 


+14 29 52 


G49. 456-0.354 


mm 


3.6 


11.7 


83.8 




H 


2.5 


1.8 


1.6 


1.5 


1.4 


19 23 35.9 


+14 31 04 


G49. 482-0.355 


mm 


1.2 


5.1 


40.3 




H 


3.0 


2.2 


2.0 


1.9 


1.9 


19 23 38.2 


+14 34 16 


G49. 533-0.338 


mm 


0.2 


0.8 


5.6 




H 


2.8 


2.0 


1.8 


1.7 


1.7 


19 23 43.1 


+14 30 32 


G49. 488-0.385 


mm 


71.5 


132.8 


1154.0 




H 


1.5 


1.0 


0.8 


0.8 


0.7 


19 23 45.9 


+14 29 44 


G49. 481-0.401 


mm 


6.2 


13.9 


ND 




H 












19 23 49.2 


+14 28 48 


G49. 474-0.420 


mm 


0.9 


4.9 


50.3 




H 


3.5 


2.8 


2.6 


2.5 


2.4 


19 23 50.8 


+14 29 52 


G49. 494-0.420 


mm 


0.6 


1.5 


17.7 




H 


2.4 


1.8 


1.6 


1.5 


1.5 


19 43 10.0 


+23 44 59 


G59. 794+0.076 


mm 


0.8 


2.4 


21.1 




H 


2.6 


1.9 


1.7 


1.6 


1.5 


19 43 11.2 


+23 44 03 


G59. 78+0.06 


r 


4.7 


21.0 


132.5 




H 


2.8 


2.1 


1.9 


1.8 


1.7 



" Source names are consistent with column 3 o f Tabic 5 in Paper I. Source names given to two {or fewer) decimal places are consistent with those reported 
by^^^^^^^^^^ ^^^^^^^^^^ ^^^^^^^^^^^^^] from which they were targeted. Source names given to three decimal places denote sources identified in the 
SIMBA survey (Paper I), with the extended Galactic name intended to distinguish closely associated sources. Source names preceded with an asterisk {*) 
are those sources which were not reported in paper I. 

Integrated fluxes in Jy. '^denotes sources that have more than one millimetre peak encompassed, for which it was not possible to clearly distinguish the 
individual cores. The flux quoted here is for all the sources, ^denotes sources located too close to the edge of the map, for their fluxes to be calculated. In 
the majority of cases it is not possible to determine the peak of the millimetre emission either. Note: this footnote was originally (3 in Paper I, but has been 
reassigned here in order to avoid confusion with the dust grain emissivity index, '''denotes sources situated quite close to the edge of the map, with some 
uncertainty in source size. The fluxes quoted here are a lower limit. Sources with S50/im emission but without 450^imemission are denoted in the table, with 
'no cal' indicating no suitable calibrator for the data, 'ND' indicating no detection, and upper limits included for the remainder of the sources. 
^ Designations in this column indicate that the SIMBA core has been resolved into multiple components by SCUBA. A *, O, f indicates the presence of 2, 3 
and 4 SCUBA cores respectively. 

Indicates the origin of the SCUBA data per correspo nding SIMBA core. A 'T' in this column indicates the survey of lThomoson et al.l l200eft . 'PP' 
indicates the Galactic Plane map of Pierce-Price et al J 'W indicates the SCUBA data of Eind 'H' indicates sources detected in 

this survey (i.e. Hill et al.) as reported in Table l?l 
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Figure 2. Histograms of the dust grain emissivity index /3 with respect to temperature. The temperature is indicated on each plot. 
Typical standard deviation for each plot is about 0.6 as determined for the sample. 
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Figure 3. Histograms of the dust grain emissivity index with respect to the star formation tracer associated with each SIMBA core. 
The different classes of source are as depicted on the plots, with the temperature indicated in the lower left corner of eax:h plot. 
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Table 5. Mean, median and standard deviations of /3 for each of 
the temperatures analysed (10-50K). 



Parameter 


Source Class 


1 nT<' 

lUiV 




OUiV 




ourv 


Mean 


Sample 


2.7 


2.0 


1.8 


1.8 


1.7 




mm-only 


2.6 


1.9 


1.7 


1.6 


1.6 




maser 


3.1 


2.4 


2.2 


2.1 


2.0 




maser+radio 


2.8 


2.1 


1.9 


1.9 


1.8 




radio 


2.4 


1.8 


1.6 


1.5 


1.4 


Median 


Sample 


2.8 


2.1 


1.9 


1.8 


1.7 




mm-only 


2.7 


2.0 


1.8 


1.7 


1.6 




maser 


3.0 


2.3 


2.1 


2.0 


2.0 




maser+radio 


2.9 


2.3 


2.1 


2.0 


2.0 




radio 


2.6 


1.9 


1.7 


1.6 


1.5 


Standard 


Sample 


0.7 


0.6 


0.6 


0.6 


0.6 


Deviation 


mm-only 


0.6 


0.6 


0.6 


0.5 


0.5 




maser 


0.6 


0.5 


0.5 


0.5 


0.5 




maser+radio 


0.6 


0.6 


0.6 


0.6 


0.6 




radio 


0.8 


0.7 


0.7 


0.7 


0.7 



However, it can been seen in Fig.j^that the maser com- 
ponent of the sample has a 'tail-end' population of higher 
values of /3, that is not present in the other classes of source. 

Examination of the sources in this 'tail-end' maser pop- 
ul ation, vyhich were all observed in the SCUBA survey 
of IWalsh et alJ (|20o3), reveals them to have 450/850^im 
flux ratios typical of the rest of the sample reported by 
LWalsh ot al. (2003). The particular SCUBA maps harbour- 
ing these maser sources are not typically noisier on average 
than the maps of the other maser sources reported in the 
IWalsh et all Jgool) survey. 

Comparison of the 450 and 850/im fluxes of these 'tail- 
end' maser sources with the 1.2 mm flux reported in Paper I, 
reveals these particular maser sources to have much higher 
850/1200/im and 450/1200/im flux ratios than other sources 
in the SIMBA survey. Typically we would expect the 850/.im 
to be 3 times brighter than SIMBA and the 450/im to be 30 
times brighter (see Section [3.111 . These particular 'tail-end' 
meiser sources are on average 7-10 times brighter at 850/im 
and ^ 90 times brighter at 450/xm compared to the SIMBA 
1.2 mm flux. The difference in flux ratios most likely arises 
from an error in the calibration factors for one or both of the 
SCUBA and SIMBA data for these sources. We therefore, do 
not believe this 'tail-end' maser population to be significant. 
This could arise, for instance, if light cloud was experienced 
for some of the 1.2 mm measurements. 

We have also correlated the value of /3 at 20 K with the 
parameters of mass, radius, hydrogen number density (ni/j), 
surface density (E) and distance reported in Paper I, also 
determined with a temperature of 20 K. The plots of each of 
these parameter correlations are presented in Figure^] It can 
be seen from these plots, that there is no obvious correlation 
between the value of f) and the other parameters tested. This 
is not unexpected as the physical state of the dust grains is 
probably not related to the source characteristics, at least 
for these early stages of star formation. 

From Figures |5| and 13 and Table |3 it can be seen that 
the dust grain emissivity index is typically of order 2. A value 
of /3 = 2 is a reasonable value for /3 for all source types, and 
for the sample in general, for assumed temperatures of 20- 



Table 6. The dust grain emissivity index f) for sources seen only 
at submillimetre wavelengths in this survey, for temperatures of 
10-50K. 



Dust emissivity exponent /3 



Source Name 


10 


20 


30 


40 


50 


GO. 264+0.031 


3.4 


2.5 


2.2 


2.1 


2.0 


GO. 526+0.175 


3.0 


2.1 


1.8 


1.7 


1.6 


GO. 568-0.864 


2.6 


1.7 


1.5 


1.3 


1.3 


G5. 948-0.233 


1.8 


0.9 


0.6 


0.5 


0.4 


G8. 136+0.235+ 


2.1 


1.2 


1.0 


0.8 


0.8 


GlO.615-0.336 


3.1 


2.1 


1.9 


1.8 


1.7 


G12. 927+0.485 


2.1 


1.1 


0.9 


0.8 


0.7 


Gil. 935-0.159 


2.4 


1.4 


1.2 


1.1 


1.0 


G12. 205-0. 125 


1.6 


0.7 


0.4 


0.3 


0.2 


G12. 709-0.223 


2.5 


1.6 


1.3 


1.2 


1.1 


G16.879-2.180 


3.1 


2.1 


1.9 


1.8 


1.7 


G16.883-2.188 


3.6 


2.7 


2.4 


2.3 


2.2 


G16.887-2.191 


2.3 


1.4 


1.2 


1.0 


1.0 


G23.688+0.158 


2.9 


2.0 


1.7 


1.6 


1.5 


G23.695+0.165 


3.6 


2.7 


2.5 


2.3 


2.3 


G23.695+0.157 


3.4 


2.5 


2.2 


2.1 


2.0 


G23.694+0.145t 


2.9 


2.0 


1.7 


1.6 


1.5 


G28.300+0.003 


2.7 


1.8 


1.6 


1.4 


1.4 


G29.927-0.008 


4.2 


3.3 


3.0 


2.9 


2.8 


G29.920-0.016t 


3.0 


2.0 


1.8 


1.7 


1.6 


G29.915-0.023 


3.2 


2.2 


2.0 


1.9 


1.8 


G29.918-0.054 


1.8 


0.9 


0.7 


0.5 


0.5 


G29.932-0.050 


2.5 


1.6 


1.3 


1.2 


1.1 


G29.924-0.054 


2.3 


1.4 


1.1 


1.0 


0.9 


G29 943-0 049 


2.6 


1.7 


1.4 


1.3 


1.3 


G29.919-0.065 


2.2 


1.3 


1.1 


0.9 


0.9 


G30.884+0.153 


1.4 


0.5 


0.2 


0.1 


0.0 


G30.881+0.141 


2.0 


1.0 


0.8 


0.7 


0.6 


G30.903+0.148 


2.0 


1.1 


0.8 


0.7 


0.6 


G30.712-0.074 


3.3 


2.4 


2.2 


2.0 


2.0 


G31. 238+0.640* 


1.4 


0.5 


0.2 


0.1 


0.0 


G35. 257+0.165 


2.5 


1.6 


1.3 


1.2 


1.1 


G35. 573+0.034 


2.8 


1.9 


1.6 


1.5 


1.4 


G35. 578+0.021 


3.2 


2.3 


2.1 


1.9 


1.9 


G37.468-0.103 


3.1 


2.1 


1.9 


1.8 


1.7 


G49. 584-0. 570 


2.8 


1.9 


1.6 


1.5 


1.4 


G49.471-0.367 


2.7 


1.8 


1.5 


1.4 


1.3 


G49.511-0.395 


3.2 


2.3 


2.0 


1.9 


1.8 


G49. 513-0.399 


2.7 


1.8 


1.6 


1.4 


1.4 


G49.469-0.426 


3.4 


2.5 


2.2 


2.1 


2.0 


moan 


2.7 


1.8 


1.5 


1.4 


1.3 



t Denotes those submillimetre sources which appear as a single 
850/xm source, but are resolved into two sources at the higher 
resolution 450/xm. In this instance, the 450/xm fluxes of the two 
sources have been added together. *Denotes a source that has 
three peaks of emission at both 450 and 850/im for which it is 
not possible to differentiate the flux for each of the components. 
These three sources have been treated as a single submillimetre 
source. 

50 K. This is not the case at 10 K, however we do not expect 
many sources, if any, to have such low temperatures. 

6.2 The submillimetre sources of this survey 

We have also determined the dust grain emissivity index /3 
for those submillimetre sources detected in this SCUBA sur- 
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Figure 4. Correlation plots of the dust grain emissivity index p with mass, radius, H2 number density (n/fg)? surface density (S) and 
the distance for an assumed temperature of 20K. The different classes of source are as depicted on the plots. Top: (left) correlation plot 
of mass and p of all sources (right) correlation plot of radius and /3. Middle: (left) plot of n/fg P (right) plot of p and E. Bottom: 
plot of p with distance. 
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vey, with flux densities measured at both 450 and 850/im (40 
sources) but devoid of 1.2-mm continuum emission. These 
sources are denoted by 'submm' in column 4 of Table 
Only those sources with flux densities 5-cr above the back- 
ground noise are examined. We have employed a Levenberg- 
Marquardt least squares fit, as described in Section |11 con- 
sistent with the 13 analysis for the SIMBA sources mentioned 
above in Section 16.11 for a range of temperatures from 10 - 
50 K. The resultant value of /3 for each temperature, to- 
gether with a mean value of jS at each of the temperatures, 
is presented in Table |S| The standard deviation of /3 at each 
temperature is 0.6. 

It can be seen from Table |S| that the mean value of j3 
decreases with an increase in assumed temperature when 
fitting, which is consistent with the results for the SIMBA 
sources m SectionO The mean value of (3 for these submil- 
limetre sources is slightly lower than that determined when 
millimetre continuum data was also available, although the 
difference is within the standard deviation of the sample (see 
Table EJ. 

However, the emissivity index would also be consistent 
with the value /? = 2 if the temperature of these submillime- 
tre only sources was somewhat lower, in the range 10-20K, 
than those sources with millimetre data as well. Such colder 
cores would also have lower fluxes, so such a result is not 
unexpected. 

6.3 The Dust Grain Emissivity Index (3 

The dust grain emissivity index is crucial in determining 
many source parameters, including the dust temperature, as 
well as providing information about the gra in structure and 
the dielectric cha racteristics of the grains l)Schwartdli983 
lHildebrandlll98.^ . Knowledge of the dust grain emissivity 
index improves estimates of the dust opacity, which in 
turn bears heavily on the dust mass of the star forming cloud 
from observations of the radiation of the dust grains. If the 
dust properties are constrained, then the mass of the star 
forming cloud can be determined more precisely. Determi- 
nation of P will therefore facilitate future spectral energy 
distribution analysis (to be presented in a forthcoming pa- 
per). 

Various estimates of the dust grain emissivity index (5 
from both laboratory and theoretical models have been pro- 
posed. These models include estimates of what /3 should be 
for different chemical compositions, which are thought to 
represent different sized interstellar grains at different tem- 
peratures. However, there is little consensus between these 
stu dies. 

iDraine fc Led lll984f) used available laboratory data 
to measure optical constants for a mixture of naked 
graphite and silicate grains. They found that /3 ~ 2 
for 40 ^ A ^ 1000 fj,ra. A dust grain emissivity in- 
dex equivalent to a value of 2 has also been sup - 
ported in the calculatio n s of |Kn^ (^k^ ^ Th^m^c^nl (^^3); 
iMathis fc WhiffenI lHoiil) : iKriieeel fc Siebenmorgenl Jl994li . 
However, the largest grains (> 30 ^m) in the sample of 
[Kriicgcl & S icbcnmo rgcn (.1994) did n ot follow the trend of 
13 = 2 as per the rest of the sample. iMivake fc Nakaeawal 
Jl993i) determ ined values of f3 in excess of 2 for large grain 
sizes. iMathis fc WhiffenI lll989^ found /3=1.5 for compos- 
ite grains, whilst IWrigM Jl987l) calculated 0.6 /? ^ 1.4 



for fractal grains. Grain models bv lAannestadl (119751) pre- 
dict /3 up to 3.5 for olivine, fused qua rtz, and lun a r rock 
core grains covered with ice mantles. iKoike et alJ (^23) 
fou nd values of the dust em issivity exponent up to a value of 
2.8. lMennella et al.l il995l) conclude that more evolved cores 
have a higher emissivity exponent (/3). 

A dust emissivity exp onent equiv a lent t o 2, has been 
adopted in the models of iHildebrandl (|l98 3') and ' Cordorj 



(1995J, and is generally ass umed when calculating the dust 
mass for an unknown 13 ( cf. IPxmne et alJl200fll : I.Tames et alJ 
120021: iKramer et ahlliooa) . 

Observationally, there has been an abundance of data 
attempting to determine and explain (3. Observationally de- 
termined values of the dust emissivity exponent also vary 
quite notably, with most findings between 1 and 2. Previ- 
ous observational studies of (3 have tended to focus on a 
p ar ticular region o r sourc e . 

iLis fc MentenI l)l998h found /3 = 2 in their obse rvations 
of the giant molecular cloud GMC 0.25-1-0.11, while lOordorJ 
( 1988) examined warm cloud complexes associated with 
Hii regions and found an emissivity exponent equivalent to 
2. Further supp o rt for = 1.5 - 2.0 inc l ude o b servations 
bv iGezari et alJ Jl973h: ISoifer fc Piphed ^1975^: ISchwartz 



: IWright et al.ll^l992^ :l Masi et al .I l|l99,'t :l Minier et al 



Support for more extreme va lues of /3 than 2 include, 
iKuan. Mehringer fc SnvdeJ Jl996l) who found that Sgr B2 
had an emissivity index /3 of 3.7 (at ~ 3 mm), which they 
interpreted as strong evidence for ice-coated core-mantle 
grains. JDowell et al. ( 1999.) found that /3 near the Galac- 
tic Centre was equivalen t to 2, but was as high as 2.5 in 
parts of the dust ridge. iGordonI (|l99ff l derived an emis- 
sivity e xponent of 2.2 for the C epheus A and B molecular 
clouds. *Piercc-Pric e et al] l)200 (tl found a value of 2.4 for (3 
in th eir subinillimetre stu dy of the Galactic Centre region, 
while lBurton et aLl (jioO^) determined an emissivity index of 
3.6 for an isolated high-mass young stellar object near the 
Galactic Centre. 

Lower values of /3 include the observations of 
lOldham et al.l lll994f) . who examined the W3 star forming 
cloud, finding an emissivity index /3 = 1.4 in the vicin- 
ity of sources, but more generally, the cl oud was deter- 
mined to have a /3 ~ 1.0. More recently, I Williams et alJ 
1^2004) found an average emissivity index of (3 = 0.9 for 
their sample of 68 high-mass protostellar objects. Obser- 
vations of young and evolved stars result in low values 
of ~ 0.2 - 1.4 fe.g IWeintr aub. San deU fc Duncanlll98fll : 
iKnapp. SandeU fc Robsonl ll993). There has also been ex- 



nearby galaxies fe.g. IChini et al.l 


119881: IChini fc Kruege 


1993 


jBianchi et alJl998l:lDunne et alJ2000l:lDunne fc Bales 


2001 





grain emissivity exponent relative to the density gradient 
of the source for two of the three sources that they exam- 
ined. M17 displayed a small variation of /3 across the core, 
while Cepheus A also displayed a small reduction of this ex- 
ponent between the core of the source and its edge. These 
results indicate that /3 is smaller as one goes to regions of 
higher density. It would be useful to examine variation in 
the value of (5 across the cores in our sample, however, the 
spatial resolution of the observations utilised in this analysis 
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prevent this. With higher spatial resolution (e.g. ALMA), it 
would be possible and useful to examine a variation of (5 with 
respect to the density gradient of the cores in our sample. 

There have been few large scale observational studies of 
the dust grain emissivity index /3 as per this one. Instead, 
many prefer to assume a value of /3 when it is unknown. 
Our results show that /3 is ~ 2, which is consistent with 
values reported throughout the literature, as discussed in 
the preceding paragraphs. 

The value of (3 provides an indication of the type of 
grains present in th e central s tar forming complex, e.g. 
13 = 2 as modelled bv lDraine &: L cc (1984) for a mixture of 
graphite and silicate grains. Our work extends considerably 
the sample used to determine the value of this index. 



7 CONCLUSIONS 

We have identified 212 sources in this survey, half of which 
are known SIMBA millimetre continuum sources. The re- 
maining 106 sources are submillimetre cores, 50 per cent 
of which resolve a known SIMBA source into multiple sub- 
millimetre components, whilst the other 53 submillimetre 
sources are not associated with SIMBA millimetre contin- 
uum emission. Additionally, we have identified two further 
mm-only sources in the SIMBA images, thereby increasing 
the SIMBA source list to 405, and the number of mm-only 
cores to 255. 

We have concatena ted the re s ults f rom four 
(sub)millimetre surveys JWalsh et al.l l2003l : iHiU et al.l 
l2005l: iThompson et alj bOOa as well as this work), with 
the Galactic Plane map of IPierce-Price et all ll2000ll in 

order to examine the dust grain emissivity exponent j3 for 
SIMBA sources reported in Paper I. We have applied a 
Levenberg-Marquardt least squares fit to a total of 154 
sources of the SIMBA source list in order to observationally 
determine the value of (3, for an assumed temperature. We 
find that the dust grain emissivity exponent (3 is typically of 
order 2, which is characteristic of graphitic grains, and with 
values reported throughout the literature. Determination 
of this emissivity exponent will facilitate future spectral 
energy distribution analysis for the SIMBA source list 
reported in Paper I, by constraining the dust properties 
and hence the dust mass. 

We have correlated the parameters of mass, radius, H2 
number density {uh^), surface density (E) and distance, 
with respect to the dust grain emissivity index (3. There 
is no obvious correlation of (3 with these parameters, as is 
expected. 
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APPENDIX A: PRESENTATION OF THE 
IMAGES 

Maps of the 450 and 850/im submillimetre continuum emis- 
sion detected with the SCUBA instrument on the JCMT 
are presented here. Coordinates of the images are in J2000 
epoch. The images are oriented with the right ascension 
on the horizontal and the declination on the vertical. The 
methanol maser is depicted as a 'plus' symbol in these im- 
ages, while the radio continuum (UC Hii) source is denoted 
by a 'box' symbol, which is consistent with Figure Class 
MR objects (with both a methanol maser and an UC Hii 
region) will house both a 'plus' and a 'box' symbol. The 
source at the centre of the image is the mm-only source of 
the SIMBA survey, which was targeted here. Source names 
are depicted in the top-left corner of the images, whilst the 
beam size is included in the lower left corner. Contour lev- 
els are as described in the text (see Section [5. 111 . 'Holes' in 
the images are indicative of bad/noisy bolometers during 
the jigglemap scans, which have been removed in the data 
reduction process. 

This paper has been typeset from a Tp^X/ ffl^jX file prepared 
by the author. 



